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1 

i&^mV tf? (low density lipoprotei 

}foTV^ 0 -t-&fc>*> N 3 - 1 Ka 3 - ^ f JJ /Uiif A (HMG • 

-co A)mjzmm$&^fflfc £ sjfFUBiia^^s = /^^pi^^s^^^j 

/K^{£TSr^< Zb&mbfrbtj:oX\,^Z> 0 

HMG — C o A®5EB**IMftRIWu jktfin ^fn^iT^tSri:^^ 

HMG-C o Am5G&^m.mffl&, a l/^f n tt^twt L 

gmftf^fW-b LT^mU ik^LD'LSr»liart^5jitpt»IBSr^-t-r b& 
jfi¥Kb^u^otV^5 (Goldstein & Brown N Nature, & 
3 4 4 2 5^— v\ 1 9 9 0^*3«tt>*Go ldstein&Br o wn N 

Science. 12 3 3 4^— ^ 1 9 8 6^) D t£oT, LDL-R^y 
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2 

v'yii^i'tTtt,- ■ 4 - ^7; - 4 - (3-^b^7x=;P) - 1- ' 

y y# • fr%7s V V — (The Journal of Heterocyclic Chemistry) > 1 9 8 3^, 
i2 0t, p. 7 7 1#!$) 3$ N LD L a o -;l/»HofiT*O^JifiiBt 

5 £*LTV^&V\, 



Cl] 5* (1) : 




CsS^K m, n. S.TJtp(^teLT0~4<^Sfc^i- o fcfcU 3^m+n^8 
Xf±SI*JR^**:f±S: : C-R 1 5 Tf* 
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3 

mmm, *fcf±5*;: — N R 1 - 9 - R 2 0 (R 1 9 *3«fctfR 2 0 {iBMCtSLT, tK " 

-nr 2 1 - (r 2 1 nfomm*. m^h\,<nmfs^<Dmkr/u^m 
io t, l < (iift©^7 n t v —/uT/^/ism ^.tcnR 1 9 & ± o*r 2 

0 tfSSV^^LT, -tix6>*s|ifiM-<5fll*JSC^i:i:t>jc % HfHc;* felc-NR 2 
2 - (R 2 2 ttTK*®-?. g&tiLOSifg&Ote&T^/i^ g&*>L<teiS 

20 fet<ftif^fM, ^fcttiti-C (=0) R 8 (R 8 « N g&t>L<te 

7/u*c~/um, gm& U'< tt&g&<D>>^ n7;^;H, *fcf4B*t> b< te&Sg 

R 1 te7KiffjD§C^\ ff&t>L<tt&g&©r/i'^S % I^'bL<liiig^o7^ 
25 ^/t'g, B&&L< te^g&<DT/i^-A^ Ii1)l<iiili©^n7;u 

-nr 2 3 - (r 2 3 w^atmc^ mmhv<itmmm<Di&mT^^m ■• 
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4 

o) r 1 4 (r 1 4 «\ mmhv<itmm^(OT^^m, i^t ) u<ttitn© 

5 0 

R 2 ■> R 3 > R 4 N R 5 > R 6 N *5j;rj?R 7 tt, 

10 b < fi^fim^^T^ n T y — ^Tz^^S, b < nmWW!:<DT =7?V^-)V 

R 2 £R 3 % R 4 tR 5 . &£T*R 6 kR 7 l o^fctt 

15 R 2 £ R 4 ^-^ tfe o 1 7/^ wy^tt-itt^ ; 

r 2 , r 3 % r 4 <ooib(D\,^fofr2^i?)mm^%m.mm*±.\z.ib&M 
20 m^b<{i»iBm^T/^=^, sit i< ttit^v'i? D7M/n N w& 

h b< f»tt^^#^S. «mt> b< te&B&<£{£aT^=^;fr/i^=/w£ % 

ts&fc b< t±mmM(DT7^^^>m, w&i> b < iiiiio^r 

^r/^^-Ss b< teMK&^{&*&7Vl^/W*/l';7^ -sum. b< te&t 

30 -Utiitt: — NR 9 R 1 0 (R 9 fcJjlTjtR 1 0 tellV^^ bT. Tk^M^ ffi& 
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5 

ffi&t> L< Ti^uS. g&t>L< fiiI^77/^/H, ^fcttffim ' 

15 g^{te&§yt3§£[ij 0 



C3] (1' ) : 




20 . XttSSSJRC^fcttS:: C-R 1 5 x*mistiz>m&3tir 0 

R 1 5 ttTKSRIliC^ ttt > t<|j:i»7/W^S, g&fcLOi&g&tf^ 
#J£S> £fcte5£: — NR 1 9 R 2 0 (R 1 9 *3j;tfR 2 0 ttSLVMcaftS tK 

— nr 2 1 — (r 2 1 tefomm*. m&hv<temmw&>&mysi'*rsi'm 
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6 

^ u < f^iigmo^x n r y -/ur^^m) £SH-#\ ^ /usr 1 9 *5«t tm 2 

2 - (R 2 2 fiTkmm^ Itt L< }iiit««7/w^H, emt>u<te4& 

io itmm&oT y/^/^m, * tcnw&'b u < te^gm^^-r n r y — ^r^^/ws 

15 \ £fctt:5£: — C (=0) R 8 a (R 8 ' ft, W&h U< te&tg&^v-^ nT/l^ 

. r 1 teTksy^ i^%u<riiii©7/^n v «mt>b<(»em^r^ 
=ar/^ — nr 2 3 — (r 2 3 n^mm^ w$khv<nmmwi<Dfe®iTJis*^m 

> »mt>u<«^gm^#^s. *yt»s;:-c (= 

25 o) r 1 4 (r 1 4 r±, g&t>L< Mtem^T/Mv^ g&fciXte&g&o 

7;u^=/H, g^^U< ttilgtfe^T^-/^ liltl<liiffil©^n 

o 

K 2 s R 3 > R 4 > R 6 n R 6 % *5ctTJ«R 7 f± N 

30 m-*fctts*o-c, Mtcm.m&zm&fc&zMtm&^x, fcrnm*. 
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7 

> m&his<temmm<DT/**rsum. gm^bostsg^T/^^v^ g&v 

b< i*mW®:<DT/l'=i3ri/*/\>7$~/um, W&i> b< ttiii©77^«, e 
b < &mm&(D^T n7!) — A'T^/Wk g&t> b < liilj|©77/^;v 

5 ; 

R 2 iR 3 % R 4 £R S *5ctT>*R 6 tR 7 <D&.fr&frHkfrhM&frZ> 1 o£fc« 

r 2 iR 4 ^-t(i^ot7/^u^itrnt# ; 

R 2 N R 3 N R 4 &«fcT>*R 5 ©H©V^f^20^i^f5^iI^±}^5i 

g&^b< J»g&<£>T^3vi^ g&t>b<fi*ig&tf>T/w5r=/^ tt 

&t> b < «ii»m^r/w=¥=7i-s > g&t> l < te$$g$&<£> >^ n r^^s. g*& 

h b < liit^ffll, gmt> b < ttiii©»7;^ 

15 em t> b < nmw&o ha"**** g& t> b < ftut^©^ ^ i/* 
tf-zism, g&t> b< ttiiftwr?^**^ e&fc b < te&tg&tfwr 

n T y — /UT/u^-yu^iym, W&h b < liHIi©7 JJ — gmt> b 
< te*Sgmo— T n T y -/Ut=¥^S, g^t> b < »iIHOl£|l7^=i^^I > 

b< fi«sgm©<s^T^^ / ^r^^v-^ s s&t u < iiitiop7^ 

^fciteiS: -NR 9 R 1 0 (R 9 0 ttSLV^te bT> tK^^> g& 

25 h b < teiigmoffi^T/i^ =^v'*;^^;H, g$fct> b < teilg&o^W^S, 

em t b < nmw&o t vwg> g& t> b < «^gm<^ t 9 as^a*^ % it \-±w& 
avMnjg^bT, ^ttb^^i-s^ii^<b<b%^, itc^c-NR 1 1 - 

(R 1 1 f±7KSWF\ gmt>b<f»gmofgmT/^^£ > g&%b<ft&tg& 

30 (D^mm, gmt> b < nmm&v&tikT/^ ^-u^/^^m, w&h b < izm 
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v\ ] 

[4] x&m.mm?-?b*) . ^or 2 ^r 4 ^— m^oT7^i/ys:tt^ 

10 > ^ytttX^: C-R 1 5 T»t$^5lT-fe5, [3] SUfc©^* h b < f« 
[5] Y' ■*SiWftt>U<tt*ll«ift©3Sr#«STf*,5, [3]00>£> [4] ©Vvfjft, 

15 [6] R 1 : 36S«fttU<tt*i«lfe©^*KS-e«)S, C5] |Btt©^«Jt>U< 

[7] y' ^t)L<i±i»7x=/n, £fctegmt>L<}»«m<73fc° 

20 [8] r 1 ^7x=;ws, t o yi>;n, t°y v^s, ^yxwyp/H, 
sfcttc^^x^r^y^st**)?). £ftk©mmifc£ft-cvvT i i>«fcv\ [7] is 

[9] R 1 ^g^$^7t7^=/US*7cfi«m^tL7ct 0 y ^Stfcot, 8*7 

25 % i * i^-* fc ttH3& o x##-t- 5 . [ 8 ] mffivfc&vn i> 

[1 0] X^5£ : C-R 1 5 T^SftSS-Cifcflx R 1 5 #5*; : — NR 1 9 R 2 
0 T?*$ix5S-Cife5, [3] [5] <D\,^M>\cJ&Wt<Dfc&fyi>L<te*:<D 

30 [11] 5£: -NR 1 9 R 2 0 X*m£*lZ&K&^X, R 1 9 tf* zMf^-Cfc 9 
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9 

^i-SMfJGK-^iirfcfc:, »$tt-NR 2 2 — (R 2 2 WskSflJK^ 

[1 2] R 1 5 -NR 1 9 R 2 0 T?*$jh,52£-efc R 1 9 ^ tK*^ 

Sr*U R 2 0 «ftt> U< «^flHft©3!p***, Bmt> U< lijmft079A' 
^fcfiB^t>.U < tt&S@i&£>^7- o7U -^T/u^/wS^ U ^oR 1 

5 tv. ^ h^^o^rn^fs^tiss^s, [io] iBft^fba^fcL 

[13] R 2 0 a* g&t> b< f±«SBlfe©T7^/^ */tf±Ktftt L< tt&S 

[14] R 2 0 tfS fim-<^^«T*$> t) N 7 *4 /Hf«)5 

20 „ [l 2] iBifcote^^ L < K7y^ Sfett-tnfeom^WlcW* 

[1 5] R 1 5 — NR 1 9 R 2 0 T*S<*;h,3ST?*> !K R 1 9 

«r*U R 2 0 3 s > -NR 2 1 - (R 2 ' 1 tt*SflS^ % tt*t>L<tt&ff&Z>4£ 

m^±^B^S^#^EUTV^%J:V^ £3cU ^OR 1 5 £Y* ^h7^0» 

fsr^^-e^^^gx^^^ [io] %dte<D4k&&t> u< i^o^p 

30 *fcf«tt^©^«J^fF^$ti/5^ 
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1 0 

[16] R 1 5 : -NR 1 9 R 2 0 Xmk tlZ>mX& V . : -NR 1 9 R 
2 0 T-mZfrZ&ibK R 1 9 *5«fcI>*R 2 0 tf^VMOSS^bT, ^fih^^rt^m 

mm+kthfc. iti^^t'-NR 2 2 - (r 2 2 fi7K*jD§c^ B&fcixwtfi 

flET^^tbSSTfeS, [1 0] mm<Dtt&mi> L< tt-eo^n 
10 **tfe©i^fcW»cfflF*$*t«*ft. 

[17] R 2 N R 3 „ R 4 . R 5 . R 6 , *5J;t> 4 R 7 (D-t^XtfTkmm^XhZ 
f>\ ^fcf*R 2 ^R 3 N R 4 tR 5 „ *5£tJ*R 6 tR 7 <Dffi.fy-etibl£frhmt£tlZ> 
1 o £ 1tte%m<DlBLfy& tt&ZrMWSkJL LT^yMt U&tt^-CTk*^ 
fc*-*V [9] [1 6] ©V^^^^'fb^t)U<t«Ov/n K7S'^ 

[18] R 2 , R 3 \ R% *5J:TJ<R 5 <Di"-<T^7Km^^*U R 6 tR 7 

ti-mK^x^ym^m^^nm^t^mm^m-i-, C17] ib*©^ 

[19] Z^TKife^ i/Tym, iSMT/^^>m^t^t^ : -NR 9 R 1 0 X 
20 [1 8] fBS©fb^fcb< W^rOT'n K?y^ *fcf*-£*L 

[20] y nfiw.^tifty^=./umxhox^ &-? ^~/>m<Dm&m&*MS!& 

> [19] IB^©'fk^ 1 bb<f«©7 B n K?y^ ^fcKt^b^^^fF^ 
25 ^frS^ 

[2 1] Z3ftS^T>**C*>Sx [3] [2 0] ©V»-fH*»»C|B«fcO^«it) 

[2 2] mtfS2 *fc«:3-e&9. n^2ffc^ R 2 „ R 3 N R 4 , R s . R 6 

• , texxfR 7 (D-t^xfrTkmm^-xhZs [3] a>e> [21] ©v^-ma^isifc© 

30 fls^KfiWoK?*/^ £fctt*;h,fc©3iS^Wfc:«f££*tS^ 
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1 1 

[23] paso-r?*>£r [22] <D^1?frifrKmm<Dik&mhL<te • 

[24] 13] [2 3] fl!>V^-ftt*»fclBK©^b'fr*t> KttWo K7-jy 

5 [2 5] [3] frb [2 3] <7?V^^L504-IB^(D^#J^U< {i^rO^a K7>> 

[26] [3] [2 3] (D\,^-mfrk:mm<D4b&V!)i> b< te^r^n 
io ^ttSbit^bf&I^Jo 

[2 7] ^Sr^<b-r^S#^> [3] 30>.£> [2 3] <D\,^-rtlfr\Z.m®<Dfc& 

[2 8] Mjfe0*rtfiioJPSli^^iio^orcfe(D. [3] ^fe [23] o 

20 fflT?feS 0 

El 1 W\ KRM 1 <D L D L ^#:^m*M5tl»^tt 5 s 1-4 <D4t& 

25 fc^*Mft£0. l/iM s l^M. 1 0 ju MfO^iJJf^it. ^RlttL 

ldl g^^mii^ i: ldl m<omw.mm *-z>z.k&m. 
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o 

^vK 2— ^^vl^nfcT/K 1, 1 - 5vl^9vl<\ ^i^/K 3 

— T^^vK 3— ?*^7l'^7K ^^^/K 3-^^^/K 4 — * ^vW^i^/K 

^vu— 2 — 7°n^^/K 2 —zfT—/^ 3 — ^=^, 3 — *=$-)V— 2 —zfr^JV 
s 4 — ^^t^^/K 1 — ^=3M?^/K 3— ^dp-fe=/K 3 — 2—- 

15 ^Mrt2~6#I<7)r^^7l>£^tfb*L6o 

N 4— ^^^^/K 3— ^drv-^/K 5 -^^A'— 2 — ^ri^— 
20 ^(DT/l'^A'Sa^f b*b5„ 

T/i'^^^^^Hittll mXti&ti-C (=0) O-T^ttSgtf) 
25 lEtfer/l"*/!^ B^T/^^/^s g&7Vl"*-=/l'2k Ii7/I/=^^ C 
f^T/w* / >f ;H> ft77^^^vi> *3 «fc tflE&^n T y ^/VT^dr 
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1 3 

5 ^LTj^^^j^^;vm. ^wc7^y-i^r^ym, ^urr^/^^^r 

2, 2- h !J 7/^0x^1, 33<tt>^ h^v-^^/V-S^^tf^ttS 

10 WNayy^i: UT7 >;/ Iff JlH^^f ^tt^o 

u T/U*/V>mt UTfi, ^^WT^*JS-?«C 3-8 m<D.i/9 p T^^r^S^^ 

*mwx^ oi&m t n^mm<DT^/i-n^mmr^^xh^ z. £ 
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1 4 

T V joctt^T y -;v^t^07U^/^i: ITU, M^f^7^=/> 

20 frw^tts 2-try^K 3-t°y^/K 4-fy-^/K 2 - 1° y ^ i^- 

>k 4-t°y 5: v 5 — /k 5-t°y 5^=;k 2-^^— /k 3-^~/k 3-^- 
y y /k 2-^5 ^y y /k 4 — r ^ ^y y /w 2 - 

fryy/K 3 — ryf7yy/K 2-^f-yy/K 3 — r y^-y-yy/K 2 
-yy/K 3-yy/K 2-^oy;K 3-fpy/K 2-^/y/K 4-^/y 

25 /k s-^yy^K 2-^tyy=;K s-^y^/K 1, 3-^<^x^f-y— 
^-2 — f/K 2 — ^y^-^/K 5 — r^y [2, i-b] ^ryy/K 
l-byryy/K l-^h^yy/K 3— r^Ky/K 3-t'7/y;K 4-tr 
^yy^K 3-t°^yn^-4-^/K 2-^/7 7-/k 

30 T7/^^s^itj ? T7/^/^^v / S^T7^^$p^i: bxfi N SuiaTy — 
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1 5 

^-ism, tt77/>^;Hs f^rn7,!J-^7;v^;H^ It7nV/Hs t 

io ^v'l, e&^^Ss sm^yv^s, g&fc o y^/^ ti^yxt^t 
y y *> £tm&-o-x^ry y ^s<z>r y -/Hf&#\ ^fo7y — 

- 15 (fflx-tth y 7;ktn^f;H) , TVi^— /WeT Oa/i^^S. 7^=71- 

fr-CV^t>£V^ % 7^=.;v^ 7 V — /Us (^o^i^flC^ <K& 

# s 4 j^tt^s 7^/m^ *r;vmTji'*r;i'7$;m, ^mr/^/^7^/ 

^tfA-Tj^/i^ W^^WI; ry-A-^-g «ffi!RT./w^^S"CBift 
£frTV^t> £W > ffij(RT/^#>^^7^c=/V'S^ fiS7A'^^;i/*=/H s 
7!J-/^M=/H> fii7;^/-f^7 5/^ il7;k^;i'*>7^ K 
7!J^/i/*y7UX W?/^;^^^ 5$:-0-E-A {5S 

30 oi^mmm^Mv,- E^mQ^^Ayx^x-hx^mmm^i^s<D 



WO 2005/037269 



PCT/JP2004/015773 



1 6 

*rt{*<gmT/^=I^^#TBm^ttTV^Tt 5 «^:v^) N tfefiS: -NR r6 R 1 

io 7 (r 1 6 texxfR 1 7 ttxv^a&sruT. Tk^m^ mmhi,<temwm<Di&®. 

3 &*JDft^ itl^&II-NR 1 8 - (R 1 8 «7K^M^, fMt< 

20 ^/J^/V'g, T*7>^*>V& (/NP^yl^, TVl^/I^ */cf*|£0T^3^rv'S 

25 V>) =lr^i- 0 ) t>L<te5£ : -C (=0) NR 1 6 R 1 7 (R 1 6 *5 XTfR 1 7 fit 
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1 7 

R 1 9 *5j;T>*R 2 0 N R 9 SSitfR 1 0 , ^fcteR 1 6 *3«fctfR l 7 tfSSLW^ 
V^-Ctj^V^) . (^p^JOIC^ *7 v cf*iS^T/l'=»^V 

. -NR 2i -ifctt-NR 23 -^ii@, ■£fcnmmm**im*a&, m^mm-t 

=A\ fc° p y 7K7t Ko77 ^-/^ Tc\-£T f7tKn fc° ^A^tf^tf 

.$=s (^pyygf, T/u^m^izrznmMTji'^^m^xm&istix^x'b 
N 77^/n (^n>7 i ^m^> r^^m, -^.tii-ii&mT/^^mmx 

4~ 7 ©V^nT/l'* i/^A^—vl^ ^Jx.flV^ p^^-^^^/U^^/K P 

25 ^-fe^^^^/^^o^ii^ms-e^i/^ P7;Hy*/v#=/H> #Jx. 
0fl*.fi£ 2 - y ^^7^>#=/K 3 -^e/u* y lo^/na?^.^ ifo&Sf Jit-^ & 

§ft jd^, mnm^-fr bm&thzmmm* 1 ~ 2 mzst* 5 xte 6 M©t&?nmif gft& 

30 y=nfy^;i/^ifoiig^ ^M^, ^M^b^^ : Hm^i~2 
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18 

o 

N -<^v^S, t'yv'/WS, *5<tT^2, 2, 2- b y 7/^n^^/l-£^^(fP>tt 
10 R 1 5 »C*J»tS0*bV^i: LT«. 5t: — NR 1 9 R 2 0 T*&"£;h,3£flSW 

(1) R 1 9 *5J:t>V^fc(iR 2 l< ttili©ffilt'k t©, 

(2) R 1 9 *5j;rj*R 2 0 ^iv^c^LT, •t^b*s#S-e-i-5^*JS-?2:i: 1 bfc. 
15 , ^(^f,H-NR 2 1 -£rl#^ii\ SH«r«ri£'f *tt*«-Mfo^ 3 30>b8l@© 

ZO»* LV>££ Lttt, 7K^S> ^Tyl, tt7/^^v'i v *5"«tt^ : - 

nr 9 r 1 0 •vmztizm&mf hti. Hmssuv^iUTtt^ryis^rfb 

20 frL£ 0 

R 2 , R 3 , R 4 . R 5 N *3j;0Y©5*><^V^^2o;65P^i-5^^J: 
fc;fc5^fc^r5 2fi£r£^ 5£ (1) 
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1 9 



R'— X 




V v 






R'^ ^ R 

/kg t & o fcfb-S^ * ttT A"*7kT ^ y #A>tf~A>& kteo 1ti\&fa&%*f £> 

its. *fc/«itriT$</is«r*i:5^WT«)nri^ w^y^r/u* y-r 
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2 0 

v v if <ot y ±M&mi& ; r = * ; > y ^,vr ? >is> t:° y 
20 ^PMf4-ii^©&^. %a&fiu mnm. mmm. gmMtezk^&ft* 

b-ca#i-5»frfc^ iiSttfiftAKiStUO. 1 ~ 1 0 Om g & 1 micfctegcHI ( 
25 0iJx.tf2~4!Hj) lzfrYtTl8itt5Z.b&X-%Zo &n®t J *'tZ>®&n. 100. 
l~1 0 0 0mg L< fil~4 0 Omg) 1 0 1 [a]*fcW:&IH (#"Jx.fcf2 

~4iHi) K:#ttT&5-i-5 5. 
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2 1 

it«ttft«©^fei LT(1 (0lJ*ltfPROTECTIVE GROUPS IN ORGANIC SYN 

THESIS, 3rd ed. , JOHN WILEY & SONS, INC. : New York (1999)31) ^ISS^^tT 

(a) *3SW-ffc^fe© 5 p^o-efc«5. zasfr/s-c&tu a^x^ic 
— r 1 6 -c^sax-Mb-^*^ *5£rj*pa*0T-fctK zas^r/S-cfciK a^x«s 

10 T^T?#5 0 




(5^ m* :}3j;T>*n"' &^H^Xl~4<Dg$C&r«U 3^m' + n' ^ 8 t?fc 

So g 1 *5«j;t^g z ^tvetate lt a ^sim^ ^jk^n sfcfcust^ 

h/U3iV^^*=i/US4?©|ttBKI^-f„ Y N m/n N R 1 , R 2 , R 3 N R 4 

15 r 5 N jsxxfiR 1 5 tt1tofcbmKM&&&i-o ) 

it (7 0) ffctt (7 2) T't^tlS^i^ (2) t*^Jl5ft^(^U 

l~3^-^4fflV\ -3 0°C 1 OXX£X2~5*?/ls%m<D7km4k-r 

hD 9J**$<0&£$f&T. KJ&Z J &&Z.k\Z&9* tt^tlTZ (7 1) (7 
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2 2 

3) t?f $tL5^§r#5 - i 5, 

fvn^f^^ ^ntulvW^ ^Dnx^y x ^nn^<>'if>' > ^nn-^:/i=f 
yf©AP y Wb^HbTklf^SL 7-fc b ^ ^ ^vi^^v^ b ^tf><7- h 

Tjvl^TS h\ ^yu^^aJs^F-S^ K^*S^V» fettle 
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( 3 ' ) x-m£tiz>fc&vo& i ~ i . 5 *;\s^m&±.<Djmi\tf- v y vj»m<Di&m 
5 ±iBRi©ttii^»ssc«t , -efTV\ mat vxtemjfc&mfft^m *> ^frttzmmx 

, i,4-^^^©it— ; f;v^» ^o-if^. b/i^W dfi/vy^fi' 

^co^^y, ^na/Js/v-A, ^aoi^y, ^ n n^i/if ^bb^ 
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— £\ n^0tfc5^S:^t5i-^ *-f5£ (9) T^SfrtSte^Sr^ 
^-r^^-b^^f b^L5 0 ^ (5) T^^ttS-fk^^TK^ 

15 iSrMUT^ (6) T^£;ft3fc^£U ?fcv^0!lx.tf. 7h7tKo77y 
(THF) ftb'fD^-TJU^mt&tp. 5^/1-^4^!)^^^^ t° 
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a^-n^^^^/^^^S^^^ 5£ (10) T'^frLMfc^i U oV^ii 
1%m£-t~Z>Zkti:<, 1 — 3^-7^4^ (11) £ 3 finite 1 ~ 3 
y^y/i'T^^&K&Jnx.sr i^«t>9> 5£ (12) -e^tbS 
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*5ii:tJ:^ (5 5) T^$tL5ft^^<^i:^T^5„ 
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jRJSilifi-e, 1. 0-5. 0^*©^^^, 0 < C~120°C, 0*L<«M 
10 ~^^^T»OtaS^T^$*r «95S (6 4) T^^tl^-fb^^ .. 

< r. 3 ? ^^K^i: LTWi, R 2 2 MgBrWU=^. (Grignard 

) pmmsmfbfrZo 

5£ (5 5) X*mt5thZ>4k'&y>J&, al^^b^t KP7 7^^-f/V 
^$#£4»T\ 1. 0-5. 0^A<DV4 yJ*4 (Wittig) 
15 f*!££, Ot— 1 2 0°C. ftt.L<temU.~fem(DB&izX*<D^mzXfcjfc&^ . 
^V>T^fe^C-C^MT7K^»^«rfT5r/^^i «95£ (6 5) xmtStiZik 

■&mzm<^k&xz% 0 
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^TKm^^^ 1. o~5. o^m<Dhvr^ h^yTkmiuzsm-t-hv 
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^HTtbtiSS; (6 8) t?«*ix5fls^*Sr, WjfefcJ: t>5£ : R 1 M (Mf± 
Li^MgBrf^Sf) TS$ttSfb^i:^$-^S^^(-«kt>s (6 9) 
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.. i!), S (75) tt$ti5ft^^t5ri:^T^5o • 

5£ (7 5) •Vm£tlZ><k&®&. ±m (C) ^ (6 4) T^^ttS^W^ 
5£ (6 8) T^^tb^^^^^S^^SPCTS^^^rS-^^.ttJ, ^ ( 
7 6) T^^tbS-fk^Sr^-r^^ir^T^So 

io r^iMatt^^; (7 6) x*m&tiz>fc&yote, MAt£&m*Mb5LJ& 
Zi£Zz.bK£V)s ^ (i) -emistiz>lk&m<D- (cr 6 r 7 ) v-zx-m^fi 

(F) 5£ (7 4) T^$ttS{b^f^^b^T^S*\ <kmt-&mfrb'&*®(D 
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S£ (7 7) Tf^frMb^^ ^J^^^/^dr^/U7j?=/l-^ n y KVi: 
5 T H F 7i if O t-ifiT^JS $ *5 r i t J; 19 , 5£ (7 8) T? 

5£ (7 8) x*m£tiz>fc&t®i$:. Vilify ^y-zittf^t-y 

nn^ b&£f<D$tfb3ijT\ v^^/W^^iXK (DM SO) ft^Wfe^ 

^o°c~^MT«k;-t-Sii:^<t (79) x*i^ti5lk;^^W5w 

10 £tfS-e#5 0 
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1) Tt$n5{^^t5-«b^Tt5, 
^'(8 1) T&tZtiZik&fo&s mZ-t£& : R 1 -G 1 (R 1 teXXfG 1 ttSulB 

io zfy ^yRfct>v<tem.m*m^tz.*iy7 > }) is?w&\L&y)^ (2 6) -csestts" 

15 7i=/V7^7xf/) - 1, 1' -tr^-7^/K 1. 1' -tf^ {*J?=.^A'7 

5£ (8 2) taSiiSft^*^ «ij^^7 h^xy^;^y^©i^#4T 

^tKt h f ft if ©-^tK^— ^/u»jffittE4»aaat»Rj(6 &i2rs riiao, 5£ (74) 

±iaKfe (a) -eftffltss: (70) *fci± (72) T^tisfc-a-fefc^ <£*o 
«ittf*© (G) *fctt (H) ©^^J;«9^-t-a^<b^X'#5„ 
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(g) 5£ (7 0) T*&£tizit^&<&j&tz>j3&hi,xnL, mx.t£&TF<D*>(o& ■■ 
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R 2 % R 3 N R 4 N *3«tt)«R 5: {iHUlBi:f^Clc^^i- 0 ) 

(li) xm£tiz>4k&Mki~i. 5^3ioS: (is) 

i ~ i . 5 ^r/u^Si&>±(D h v ^f-^r ^ ^(om&f&ET* aaa—«*t©» 

^toMSttSS^^Sr bte£ 95b (14) fS^tisi^m^i^ 
5 T*#5 0 «tV^T*S: (14) tf^^tLS-fb^Srl — l. 5*;^M±©BH 3 • 

«fc*) N i£ (15) *V"T*5£ (15) XWttS 

tlZit&yok 1 — 1. 5^-/U^fiO^: (1 6) T^£*b5te-£-#>£:l~l. 5^-/P 

10 m&itZZ. i:KJ;!J % 5£ (1 7) .*«*n«flS'd*Sr#5i t^fS, #CVvr*5£ 
(17) T^W^1~1. 5^St^±<7)BH3 ■ THF^OI 

• 7n^j#^T> rtfa^ s£ (is) 

Tkmzkmm. bem^/k im^/K «/c^o±^7;«i, 

n^^^ ^nP/M^A. ^npx^y, ^nP^<^-^^ N n n >^ 

S(ll) -C«$ttS^^i: 1~1. 5^/U^&(D^ (19) -e*£*L 
5ft***- 1 - 1 . 5 ^r/i^*^_L<^@H- h y ^Af©tl#|ET> «$£KT 
l o o~i 5 crae:T£OS;£-£\ *vvt?i~i.. 5*/^S:^Jt<D^^h.y 
25. ^©IS#$T, iWrT10 0~15 0 < C(CT^ (2 0) 

RfoZltZZkKX*), it (2 1) T?*$tLS-ft;-a-*S:#Si^^T?#5„ &V^T? 
S(2l) ^£*L5fc^&l~4. 0*^ft#±©7k3&fcy DATA'S = 

^'(2 2) "C*$H5^4&S:#Sr.i:*ST#« 0 #^-C5S (2 2) -mSfrtSte 
30 ^^il^^ny^b^ ^^^/^^-b^-r^^x.^Jx.^2. 0~3. 
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5£ (3 4) T^^jxa-fb^i: 2~5^/uSftoS; (35) -e^^tL^^-a-^j^ 

1 0 Ot^-COfi^fciT^&J*-^ 5£ (3 6) T?*$ttS/fk^«r#S-i:d5T*# 
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<Dm ! &mm*x% mm* v ^a^©^s#^t> 2. o~5. osi©^n^yik 

5 l£Z~b\'&*)m (37) ft$tl5{^W<r^m5„ 

&V^3£ (3 7) X«m£tlZ>ik&m*. iifimN, N-^fvWjvl'ATS: 

■ oSH4««ICt»^ Tkilifc^MJ !>a^II^ti. o~i. R 2 
tBLm\zx&]&z^ nwcsiiiR 8 -g 1 n r 4 -g 1 , ^tm 5 -g 1 

10 ^S'fb^SrR^^T^J^^^Sr.ir^J:'?, 5£ (3 8) T^frS^W- 
*H< r ir^ST^So 5£ : R 2 -G 1 , R 3 -G 1 . R 4 ^G 1 , *5<fctFR 5 -G 1 

(3 8) -v3t£tiz>4k&®&, mmz.ft^fomfcv^v&T/i'K-v&m 

X*m7h1rZ)~ bfr& t>5£- (3 9) T'S$tb5'fb^^< - b&X%Z> 0 

15 #^5$; (3 9) xm£frzfc&®<D&mm&%mz£V)m$mfc&^ m*.&o 

. 5~3. O^Si^l^^ h;i/xy^;i/*=;k^P7^ K^©^;P*^;^ 
P7-fKi O. 5~3. O^ItotfU ^~^<D^*Wfi 

SraJS^^S^ii-i^ ^ (40) &£xtt (41) -T?*$*bS'fk«a'*J«r# 
20 (4 0) ^&;ft,3 1 . 0 — 3. 0 *:/U}£mSX±<Diy7 V 

©lSraft$*5ii:ia^ (4 2) ^£*L5{&fr*fc*< rtms 

o 

fclcs*; (4 2) ."CjESti/Sft-frttSr^ifeJcJ: 9*n7K$H¥KJ£&*- ( 
25 4 3) T't^ti5^tl^< -t^-ef 5 D 

»CV^-ek (4 3) T^^tt^-fb-a-^*. iififttN, N-v'^WMT^ 

t^u: (4 4) xm£tiz>ik&w\z.m< rtms. 

30 &V>T:£ (4 4) T^£*L5te-3i^ ilttttN, 5 K« 
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<Dmm$M*x\ &mt* v trj&nmm&fcT. i . o ~ i . 2 ^aoss : r 2 - 

mkcxmJ&Z&s fiV^tl. 0~1. 2Si©S: R 3 -G 1 T'^frSte^Sr 
^^f©fi:$*5rt|CJ: «9 V 5£ (4 5) -e^$^S^^< JLfc**T? 
£S 0 5S: R 2 -GVJJ^R 3 — G 1 X-mtStlZfc&mk L"Ctt, Witf^o^ 

igl:^(3 8) (4 5) *W^Sr*!>5I-t-r.£:fc«fc0 5£ (4 5) 
ttS^W^b^: (4 6) Tt$tl5^> SfefclttS*; (4 7) T't$tl5^ 

( I ) R 1 (DW®k 

ItS^i^S. 5t (2 3) T*£ft5fb£^fcbTtt, 0!l*.tf-LfB#ife (A 

) $.tc& (b) -c-a^-cts, p^od^oz^-^r/ST'feS'fb'a-W^if fens 

o 




(5£* % m> n> Pn R 1 N R 2 N R 3 > R 4 > R 5 n R 6 % R 7 % *5.fctJ<Y 

m- a Ar 1 &mw!:h^<femm.mo7~-^&*. Ar 2 n^mm*. ssfctag 
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-tlB-a^Sfc (A) , (B) \ *5<fctf (D) ^t^kfrSte'^ ^-tS^ 
fifcfrifc (H) *5£t>* (I) M9#b;fr5te^<£>?*K X^^J®^T*$>«9, ^ 
5 OR 1 M : -CHAr 1 A r 2 tt$tl5lT'fe5^ (2 3) T^$h5ft^ 
^oV>T. 1%mte'l£^7kmmmJfc*ft5 ^ b\z.£*), 5£ (24) 

&^T\ 5£ (2 5) T^^ttS{b^i:^S#^ET^7> ;? !>^M^ffiV^fc^^y 
^SJ&*> LaiJM&^fc;*;^'; V^J&t-Cj; t)^ (2 6) 
10 ^^Sr^-t-^r i:^x^S 0 

*eTh by* (^^yfvrtfy) ^7^^, ^/tfixh^^^ (hy 

7x-;V7t^7^y) A°7v ? 7^0l^7v 5 7A»Ii 2, 2' -If* (v 5 
y^~suy#x7j /) -l, l 3 — tf-^-^^/K l, l* -f* (^7s=/U7 

(j) zo^m 

25 Z^S^:^^m-t-6-^^x^S 0 
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^ (so) -c*$*L*-ffc£4fr*\ 4 8%&4kfomWtfoWfc^&m^xim7kfrm-t 
Z^bK£V), 5£ (2 7) X*mi$tiZ*ftW<D4k&mzm< Zk&XgZ. 

&Kl3£ (2 7) iiSteN, N-^fM/VA7^m 

5 H^^T*, 1-3. OSt^R 2 3 — G 1 (R 2 3 ^itfG 1 {»1E tidbit 
Stc^^H") T^ttSte^^ 0^C~12 0 o C, 03; b < l«M~^j£<^& £ 
X*<Dm.m^T5Lfci5"ttZ>Z.t\z£i9#: (2 8) T^£fr5#3gB;§<^b^W-^< - 

(28) xm^n^^^, i$mz.m^mfcv^vj*T;v*~vj*m 

10 -C*515c-t-6rir^J;«?^ (2 9) X-miSftZ*ftW<D4t&mzm<Z.ktfX%Z> 0 
R 1 -c (=0) R 1 4 T'i^H5l-Cife5i^^ M^(« .( 

2 7) T?^$ttS>fb^^^^nn^^^^ifo^pyWb^7K*m^4 1 > O 

e c~^r% i~3%m(DmkT±^^k5L!&i5&xm&mm7kWk u 

§?fte**l{l^ b y ^A^^itTC^JT^fe^V^TC-r^.r £T\ ^ : - C (=0) 
15 R 1 4 X*mZ.fr5&<D%/i'tf~/i'm&mKlrZ^btj;<7& (2 9) T-^frS'ft^ 

(2 9) T^^ttS^^l^s M^.^2. 0-3. O^^ASX±(D^ 
Y,u^-yx;U7fr~ju-? n K^©7U-;^*=/^0 7^ Ki2. 0 — 3. 

20 gg^tSr 9 N ^ (30) -e^$tt6^^iSr#5r i:^-e^^ 0 

5£ (3 0) -eS^5^»f>fi, ^®m^^<t ^^^^^^t" 
5iim5„ — mt VXlsT/fc&XXFT^SfcZLjfc&Tjk-to 

-yryitn, Mz-itt (30) xmistizfc&Vn&i. 0-3. o*/u%m&>± 

25 -1 5 O^T*om^^TKJ^^^r^-i:^ct<9fT5 Z.kfcX%^ ^ (3 1) -« 

TSLSlkte, (3 0) T^£ft£<fb<a«l. 0-3. 0*/l^ft£*Jttf> 

5£: HNR 9 R 1 6 XmiSflZ>ik&mbH, N-v?^fM;^7^ K$E©ffitfsJ$ 
$&*&b ^1.-1 5 0^W?^^T^$-tirSr.<k^J:«9ff 5 

30 ri^t't, s;(32) xmztizik&yo&nz (r 9 ^j^r 1 0 fistristi^c 
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^Tbs ^ (27) T^^nSfc^Srl. 0~3. 0^i£t±©^:HNR 
9 R 1 0 X*m&tl%fc&y9&£X$l. 0~3; 0*rJU)%mSl±<Dffi'&mtN, N- 
^^f;^;U7 5 KSKBffittSRfcfc'K M~ 1 5 omt.X<DU&fcX&J&£ 6^1 
5 ifc**):* (33) t*$^fl5^i<ii:m5. £fcte> ^ (27) T? 

V^fclSK 1. 0~3. 0-=e/W!Sfl:£U:©5*; : NR 9 R 1 0 -C«$*L5^4**3J:tje 
1. 0-3. 0*jV%^±<DhV^/^T$^<D&&ft&Ti?f*v**^*$ 

io (3 3) ts$ft5^»^<-W5-e§5o 

»&3Hi:L*Ctt* ii^^ D^^y;v*/^^ 5 K (DCC) „ 1, 1* 
-#/VjJ?-/v-vM 5: /K v-T/ U yi^xf/u (DEPC) , 1 -ai^/i^- 

3- (3' -^W57^n^) -*/m?^5Mt»!l[ (WSC) «fcflS/B 

*mwmk, bsm*vk mm^-^K ^o^o^^t/«i, 

r-feh^MJ/K y^f0= MJ/K»o^ hy/^il> n, n-^^-a^*/w 

5£ (5 0) "C^^ttS-fti^W^^ (3 1) T-^ftSfc-g^^©— S^^&Sr 
25 iNfe«9iSi-r 5£ (1) xm%foZ>tt&m<0%l>ftfflk : -CR 6 R 7 .-^ 

(K) - (CR 8 R 7 ) -T^£*b5£<^A:i3J:Tj?Z<Z>^& 

(so) x-mztizfc&vofrhte. mz.tfrnR<oftfete£v& u) "c^sh 

30 54k&W<Di£: - (CR 6 R 7 ) -t$^5i^lAU -t©«fe*rJ«lP*^ * 
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5 s (50) -v&pln&{k&fo&* M£ti&?****>t£Z<o'^v#^ttM1kfo 

K (D I BAD mT*m^1-Z^t\z£V . 5$ (5 6) T?*$*L6flS^fcfc*< £ 
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~ 1 . 5Si<Otb!)!>A7$K (NaNH 2 ) & if <£>3&&£<£>#&Ts 1 — 1. 
5^4^^^ b=¥->^^-/U) MJ 7^— /l^7iN^7iN^tj7A((raethoxyraethyl)trip 
5 henylphosphoniura chloride) i&^O^S'Wj't (Wi t t i g) b$H£SJ&£ 

itsriia^ 5* (5 7) -c^$tts^^^<^i^-et5„ 

^<Z>1 : 1)S^4 J > 7k%i~^UTX*&J&iSl£Z~bK£<9, S (58) T*^$tt 

1-4 0^ l~3iii*<Dii^>-#:/^;*7 y !7i» (KMn 0 4 ) ft ^^fl^jT- 
iHbi- 5 ~ £ ^ <£ 9 > 5£ (5 9) ^£fr34b-^W^< zbtfx%Z> 0 

WtAV !7Aft£f<£>:&£<E>#&TT?l- 1. 5Sft©3!7'ffe;p*?vi'fcR/&£'*ir5#fe 
15 fcifH:J;0 % * (6 0) t8^ti5^ti<ii^|:5o 

~ i . 5 %m<D y7n,^7 5; Kfc £0>3fti££©#&T\ 1 — 1 . 5 

^i(D5£: R 6 -G 1 ^SftSffrg^fcKJS*"^ #CV>-C1~1. 5 y^ 
r>A^y7°o t°/UT^ Kfc £?©3ft!fiS<D#3ETs 1—1. 5^S^:R 7 -G 
20 2 x-mZtiZib&Vub&J&ZitZ^blzJ:*), 5£ (6 1) xm£1nZ>fc&MKm< 

zLb&x-gZ) (g 1 N g 2 N r 6 *5<tt>*R 7 ftmmbmx^M^^-p) » 

0i|*.f*7k-^*y-^l : 4m^jK f f , ^?a-^3S^Tx l~3^*cO 

TK^b-^-hy $j>m<D%L&viM7k4m-fz>z.bx*, ^ (62) T^^tbs^^^ 

25 0fJx.fcfN, N-v?^f/WA7? Kl37K^-6 0°CT> 1 — 1. 5 

Ovf^^^/W^^^y 7PTv J K^«J; 7 J ? l — 1. 5^1© hV ^J^T^^bfcJ&Z 
TtXf/lsf?* (Cu r t i u s) m££ltZ>Z.bX\ (63) Xm^ftZ>i\& 

mfcm<^b&x°%z> 0 

30 Hfrta^ (2 7) N (5 9) % *fcfi (6 2) Xi&Z tlZlkG-MOX /U7$3ci/m*, 
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W n xx * $ ¥<D^ tt ^^^^^^^4' 0 X:~^UX*mk**-t V^b 
im:ZMgBr (Z tejtufB t m ^xm^fl^^V =^-vHH; 

5 

(L) 5£ (6 l) T^^Ste^^ *c©RJtS^;K:^r J: 5 ^ lffifBXg (J) 
(2 8) (3 1) -e$t£foZ>4k&Qs~><D/\^-hkm 

Wt^Xti^^m^-^^^T / tJ-^mt UTS (3 1a) T'^^^Sft^ 
W#§ri:m5= rtb^BulBX^ (J) 4><D5£ (5 0) T**3*L3fls£*)&> 

io 6,^.(2 7) x*m£ftzik&m^<D^mtmmzvxMftmvx$: (2.7 a) t? 

^^HS-fb^^U ^bi-BtflBXS (K) '*<D& (5 9) T^frSfl^^b 
S (6 1) (6 1a) 

^itm^o r<D«fc M-LTSS (1) ^SfrtSflS^©^: - (CR 6 

r 7 ) --e*$tb5£o^c^ii^i-::i:^x^5 0 
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(5£nK X, m, n N R 1 s R 2 „ R 3 N R 4 % R 5 N R 6 N R 7 , Y^Sit^G 1 



5 cm) ^ (i) T-mztizikG-mvotbs R z kR 4 &— jtcftotmuy* 

SH\ a* (9 5) - % 5£ (9 6) > 5£ (9 7) *5.fct*5£ (9.8) ^^ftSft^fci: 
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5 3£ (9 5) -rt**LSfls-a**«e»rfW-SfcW: % 55 (9 4) ^3ft5fbfr*«r-£ 

rti-a/i^-hjftspWbjba. jwwfc«t«itfi N (9 d ^s^s^-a^ i 
. o~2. oaaoss: (id T^frs^-a^&x gm~mm<Dmfo-&"?<Dm& 

.JCTKJES**s S (92) ^*$*L*fb^4&&-£j&U ^CV^^C (9 2) 

io a»~«^o»jili^^©iftaEK:TSJtfi:*^ 5£ (9 3) ft$*i5ft^.Sr^L 
x tfcv^s*; (9 3) T^StLS-fc-fr^i: 2. o~3. o S*a±oifc<b^^-=/uSr 
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siims, - --- 
5 frm^&m. bi»*?vk mm^^. mm^^if/um^^Tj^mm. 

p^^y, fuu-fcjv^ ^onx^y, ^ao^yf y s .^oa^yf 

10 5£ (2) T^$tt6^^i_bfBOJ;5^bT#btbS 1. 0-2. 0^*tf>5£ 
(94) T^$tb^b-a-#Ji:^ ^ t f> 2. 0 — 4. O^mcDfrmfc-l-h}) 
^OJ^S^Ts -10°C~5 0tra^^ it (9 5) T^^Ste-g^S: 

-a^u ^-ess (95) x-m^ti^ih^-mt 2. 0-3. o^ft^j^TkM^ 

15 (9 6) T*mztiZ>4k&m*'ei-f&U &v^5£ (9 6) T*£*b5te^#> 

<Z)4 8%-^b7Km7K^«r, M~^©^*T^taS^T^$^:s 5£ (9 

.7) -r^^tts^^^^U i^-esS (97) ^£frs>fb-^£ 2. o~i 
o^fijej-L^ (99) mx*m£foz>4k&!$ob&, 2. o~io^i&i©» 

v-l7A^O^S#^Ts lS~»i^*T*©fiItTS«$^ (9 8) 
20 $ns^^Sr^i"^w^^T^So 

Tkm^tfe, SIEM^vK BI**3vK BH»^nlf/i^l8s©3i^^/u3R|ftBt % n 
25 n^^^x ^Dn*;^ N s^nctai^:^ ^no^i/if^ i^^pn^^if^^ 
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^yJ^-.^-^^y'^^mt^^m.^Vt) (ODS) . 6g5Mm, ^12n 
m N *7AS5 0mm N ^7 7^rt#4. 6mm (f&pq^YMC CombiScreen ODS - A ( 
S-5/zm, 12nm) 50x4. 6mm (t^^by^ %/ 4 ) 

2>fDj|? : 3. 5ml/min 
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SI^Rft : 220nm 

: Ajfc ; 0. 05% h V 7/»**ffi6tM8Wi 
B$t ; 0. 035% b V 7;Utn^t7-fe b = h V fr^W. 

5 77^ mm (#) Afi£:B?£ 



1 


0.0 


-0.5 


90 


: 10 




2 


0.5 


- 4. 2 . 


90 


: 10 -» 1 


: 99 


3 


4.2 


-4.4 


1 : 


99 -»■ 99 


: 1 



10 #%0iJl-l 

4 - 1 Kndrv-- 2 - (2-t Kndf>/xf;H -2- ( 3 — ^ h 

V V t? A (1.79 g, 44. 8 mmol) <Di?t ^vW^Aofr^v' K (DMSO, 60 . ml) 
(3-p« h*is7*.=-M T±h^hV./U (2.50 ml, 17.9 mmol)S.T>*2- 
15 -fx2^^f-/U text—-ff-jV^^f-;V^]);Va^—^/V (9.22 ml, 43.0 mmol) <Di? 

^jv^—T-jvmwi (20 mi) &mm.TiiQz-x—ffiMWLti 0 tk^px.^^^v 5 ^ 

(THF, 100 ml) &£^fi?U -fco-ffc-r b ^ ~f"f')VT l/^ — £7 (TBAF, 1 
20 2.2 g, 46. 5 mmol) %*Dx^T— Lfc„ *&JP;fcfc©'&Rfl*J^7W!: J: t> 

LfcSL WBETttttK«r«*Ufc. ^y*y/^n^h^9 7^-mj;?)3|*3KbT« 
J5fl^*>2.9l g&Mfi^tfc^£ LT#fc 0 

X H-NMR6 (DMS0-d 6 ) ; 1.97-2.02 (4H, m), 3.12-3.22 (2H, m), 3.32-3.45 (2H, m 
25 ), 3.76 (3H, s), 4.59 (2H, t, J = 5.13), 6.87-7.03 (3H, m), 7.31-7.36 (1H, 
ra). 

1-2 

4-fc (2-fc Kn^i/xf-^) -2- (2-^ b ^i^a^/P) 

30 h!J /ls(D&f& 
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l H-NMR6 (DMSO-dg) ; 1.98-2.18 (2H, ra), 2.35-2.44 (2H, m), 3.15-3.24 (2H, m 
), 3.36-3.43 (2H, m), 3.82 (3H, s), 4.57 (2H, t, J = 5. 10), 6.95-6.99 (1H, 
ra), 7.07 (1H, d, J = 8.07), 7.30-7.38 (2H, ra). 

5 

1-3 

4-fcKn3rv--2- (2-t KP^xf /I/) -2- (4 h^f? ^—/U) 

i-i t mmiz. LTtii^^*^ ufc„ 

10 ^-NMRS (DMS0-d 6 ) ; 2.07-2.15 (4H, ra), 3.12-3.19 (2H, m), 3.33-3.42 (2H, ra 
), 3.74 (3H, s), 4.59 (2H, t, J = 5.13), 6.96 (2H, d, J = 8.79), 7.34 (2H, 
d, J = 8.79). 

1-4 

15 4 — t Ktf =¥iy- 2- (2-tKP^xf;U) -2- ( 3 -Z7/U$-v 37 

. i - 1 1 mmz lt«wh*»^jj bfc D 

l H-NMR« (DUSO-d,) ; 2. 15-2. 31 (4H, ra), 3.19-3.29 (2H, m), 3.40-3.50 (2H, m) 
, 4.69 (2H, t, J = 4.95), 7.20-7.55 (4H, m). 

20 

1-5 

4-t (2-t KD^>xf^) -2- ( 3 - MJ * f-jV 

mnm i - 1 t mm^ Lxmm^m^^. 

25 l H-NMR 6 (DMSO-de) : 2. 20-2. 25 (4H, m), 3.19-3.20 (2H, m), 3.40-3.50 (2H, m 
), 4.64 (2H, t, J = 4.92), 7.64-7.80 (4H, ra). 

mnm 1-6 

4-fc -2- ( 3 —*<ls*JA,3r3r*/7 

30 7? >~ hV fr<D<&& 
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l H-NMR 5 (DMSO-dg) : 2. 13-2. 18 (4H, m), 3.12-3.22 (2H, m), 3.35-3.45 (2H, m 
), 4.60 (2H, t, J = 5.13), 5.11 (2H, s), 6.98-7.07 (3H, m), 7.32-7.49 (6H, 
m) . 

5 

#fMl-7 

4-t Kn^>-2- (2-tKn^>^) -2- [3- (MJ^/^n^b 

i-i tmmiz \^xmmik-&m*&& ltc 0 

m/z 289.9 (M+H) 
fi*«rl$IW : 2. 86# 

15 N- (2 2 -^-=3ry^^/v) -N- {2, - * ^—/V 

. o-T^v-v 5 ^ (75.0 ml, 644 mmol) t ^A-^a^E-Tir-r— h (158 ml, 1.42 m 

oi) m^-m^mi-hv (162 g , 1.53 moi) ■^mMrrmx.xi-iQ °cxA^mm 

ff&ti#Lfc 0 H^^/^n^-Tir^- h (59.2 ml, 0. 531 mol) t^m^hV^ 
20 A (56. 3 g, 0.531 mol) &JPX.T130 XlX3&ffflto%&W.W\^fz. 0 ^.^T^ifl Lfc 

^ mk^^ (soomi) srin^T, ^i^-hy vj»*m%ivtc 0 mfcrmmzm 

^bfc^, v-y^y^P^hi/7 7^-^i«9ftML-C^Jg^^ll65 gSriSfe 

^-NMR 5 (DMSO-de) : 1.17 (6H, t, J = 7.93), 3.67 (3H, s), 6.16 (4H, q, J = 
25 7.93), 6.65-6.91 (4H, m). 

2, 2' - [ (2-j* b^f-^^^^/U) f^y] 
TkmitV ^ATVI^-^A (29.6 g, 0.779 mol) ©ff7tKn77^ (THF 
30 , 100 ml) li^tlJIT^f^ N- (2-^b^iX-2-^-dry^hdrv') - 
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N- (2-* f^s/7x^)-^y vofc- h (115g, 0.389 mol) (D"r h ^ t Kn 
77^ (THF, 500 ml) &ffi£rll$ffi WT15 ^£,20 < C©F^T?^>o< t)*Bx.T^: 
^>**©iaaf-e2«Fra«|^bfeo 2k*frTl4.5N T>*r=T7K (76 ml) fe305>|W*»»t 
TflUfc.. 7f7fcKo77^ (500 ml) JP*.fcau 3EKT14.5N T^=TtK (15 
3 ml) &to*T£3&$r*TS*fcflL ^W-T^^^-fe^^ hT«JLfc D $cSET*£ 

l H-NMR .5 (DMSO-de) : 3.16 (4H, t, J = 6.60), 3.40 (4H, t, J = 4.77, 6.60), 
3.74 (3H, s), 4.40 (2H, t, J = 4. 77), 6.80-6.98 (4H, m). 

N, N-tf^ (2-^pp^c^v^) - 2 - * h*isT~D 1/ 

2, 2' - [ (2-^ hdrv^^/k) J—jV (70.0 g, 331 mm 

ol) tMJx^T^y (102 ml, 729 mmol) © v 5 ^ P p ^ * ^ (CH 2 C1 2 , 100 ml 
) &mte*?^X/\<'7iK-/U?T2 74 K (56.4 ml, 729 mmol) Sr7k^T*0x./c^^ 
ffl£-?#i&L2l$ra8l#Lfc. -t©gL 5B#P»ff&^ Lfc^ «EET»fflESr®*U 
fc„ K*S*«ri»=^/HcJ:5i6WU W^^7KT*2IhI n l&fnSW7k^i|El8fc$#-L 

'H-NMR 6 (DMSO-de) : 3.45 (4H, t, J = 6.78), 3.57 (4H, t, J = 6.78), 3.78 ( 
3H, s), 6.84-7.01 (4H, m). 

3-7a=^yU^/H« (5.00g, 24.0 mmol) bl%M%y<?J>> (16. 6 g, 120 m 
mol) ON, /M?M75 K (DMF, 200 ml) 3^- $ is (3^29 

ml, 52.8 mmol) 4 C*t?#jab4^|igjft#L/t. tK^AD^T^ 

i8r*rLT*jgffr£4&4. 18 g£r UT#fc 0 
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l H-NMR 5 (DMSO-de) : 2.63 (2H; dd, J = 8.43, 15.7), 2.75 (2H, dd, J = 8.43, ' 
15.7), 3.41-3.50 (1H, ra), 3:50 (6H, s), 7.16-7.30 (5H, m). 

TK^bP f|)A7;K = !)A (1.26 g, 33.9 mol) ©rh7t Kn77^ (THF, 
100 ml) l^ttHaTi>^f^ 3-7^~/U^^<?^i?*^— h (2.00 g, 8 
.47 mol) ©rh7tFo77^ (THF, 10 ml) ?£*££r^o < DiP^T^rO* $.<D 
M.mx*—ffiMW\^fz.o tR^T10% (W/W) n yiy^m^mm (48 ml) §r*Px.TS 

10 jt^mT^-^tcWis ffim~tzm.*'t7'( hx*mm\^fc 0 mmrmm^m^u mm 
fc&m. 67 gzm&mvtw t ut#tc 0 

'H-NMR 5 (DMS0-d 6 ) : 1. 58-1. 81 (4H, m), 2.72-2.82 (4H, m), 3.11-3.26 (4H, m 
), 4.32 (2H, t, J = 4.95), 7.13-7.28 (5H, m). 

15 7 

l— (2-^13 0^^-^) 7°alf;l/] ^i/i?;/ 
3-Z7z*~/l"<^*^- 1 , 5-^— ;V (470 mg, 2. 61 mmol) t b]Jxf;W 
(0. 836 ml, 6. 00 mmol) W^nn^y (CH 2 C1 2 , 30 ml) ^ ^ ^ 

^/V7js=/^n7-T K (0.444 ml, . 74 mmol) &mmTFmpttc&*:<D$iiZ.(DW.mX* 
20 2B#TO#Lf;: 0 Tk^B^T^Sr^-T^^rfc:^. I£^^£r/B^Tttffi U 

^SriafP^T^^i7^7K^^2|ni N l&fnMWTK-ClE^LfCo *§7jofi»^ 

, N-i?yf/l/*^Ar$ K (DMF, 30 ml) t^?U HSHfcy^!7A (907 mg, 
10.4 mmol) ^r^?UTAR^fc^60 °C*-C#?ab3^r»^#b/t 0 tR&^TS 

3iflLfc©*>. «BET*jSC*e*Lfc. ^y#<?VWn 

'H-NMR 5 (DMSO-dj) : 2.16 (4H, dt, J = 7.14, 7.14), 2.98 (1H, tt, J = 7.35, 
7.35), 3. 13 (2H, dd, J = 7.86), 3.37 (2H, dd, J = 7.86), 7.22-7.36 (5H, m 
30 ). 
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N- (3-^ n n^n — 2 - * h*fT ~V 1/ 

o-T~*S*J^ (3.00 ml, 26.6 ramol) b&BSt#V (11.0 g, 79.8 ranol) <0 

5 N, K (DMF, 50 ml) &8B&i£ 1 -^o*- 3 n n 7" 

P/^ (2.37 ml, 23.9 mmol) $r^aTAPx.7ci^55 0 C^-e#?fib5NFF B ^# Lfc 0 

10 T#fc„ 

1 H-NMR 5 (DMSO-de) : 1.99 (2H, t, J = 6.57), 3.17 (2H, t, J = 6.57), 3.70 ( 
2H, t, J = 6.57), 3.75 (3H, s), 4.91 (1H, t, J = 5.85) 6.50-6.56 (2H, m), 
6.73-6.80 (2H, m). 

15 ###| 9 

2-^nn-N- ( 3 —9 cr c \f;V) -N- ( 2 — * Y *c*y7 T± h 

T 5; K 

N- -2-^ b^T^JJV (1.00 g, 5. 00 mmol) t 

YV^^T^^ (0.906 ml, 6.50 mmol) ©^no^^y (CH 2 C1 2 , 20 ml) 
20 |^anm^P7-<K (0.478 ml, 6. 00 mmol) ^^TflP^/c^^ffiJ; 

U ^$Ji&7kT2|IIifc#Lfc„ ft**^^*^**^*!^ ^iiLfctf)^ 

%i.27 g&m&mvttot bx#fc„ 

25 1 H-NMR 6 (DMSO-de) : 2. 01 (2H, m), 3.56 (2H, m), 3.76-3.82 (4H, m), 3.86 (3 
H, s), 6.99-7.05 (2H, m) 7.18-7.21 (1H, m), 7.36-7.42 (1H, m). 

###| 1 O 

N- -N- (3-^PP^n - 2 h*ri/T~ ]) V 

30 2-^pb-N- (3-^pn7°nt'/U) -N- ( 2 h =c=-;l>) T* 
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K (847 mg, 3.07 mraoi) -©r h =7 t: FP77V (THF, 20 ml) 
y-f h7 t Kn77^©T h7t Kn77^i (1. 13 M, 4. 60 ramol) 

> «BESrlWET«*bfe. BWfc^^fc/av^ttffiU WttMiSriaf0^bT^= 

JBET«fJKSrff* Lfc. v- y * <?Vi^ h>/77^-(a>3^ bT*Jgfb^37 
0 mg&&&ttfttt£ tt#t, 

1 H-NMR 6 (DMSO-de) : 1.79 (2H, tt, J = 6.78, 6.78), 3.25 (2H, t, J = 6.78), 
3. 34 (2H, t, J = 6. 78) , 3. 58 (2H; t, J = 6. 78) , 3. 77 (3H, s) 6. 82-6. 88 (l 
10 H, m), 6.94-7.00 (3H, m). 

##09 1 1 

N-7i=/^xW5y (10.0 g, 5.52 mmol) <D h/l^c>- (200 ml) 
15 i^mtf- fr—As (9. 70 ml, 132 mmol) SrMTjbllfcfc&lOO °C*"C#M 1.1^^ 

iWU ^e^7KT*2|Hl^b7 v c 0 .^7K^^^^^^(-J:«9^s 6i§Lfc 

fb^5.86 g&m&mfttot tt#fc„' 

20 l H-NMR 5 (DMS0-d 6 ) : 3. 60-3. 66 (4H, m), 3.71-3.76 (4H, m), 6.68-6.71 (2H, m 
), 6.75-6.80 (1H, m), 7.24-7.29 (2H, m). 

###J 1 2 

1- (3-^ b^risy^—M n^ari^>-^7/L.7j?= b JJ;KD^ 

25 h y #A (1. 37 g, 31. 5 mmol) ON, N-^f^*M7§K (DMF, 

50 ml) WRt&fot^A'T* V /l^(3.22 ml, 35. 8 mmol) t ( 3 - * b 
M T±h~ b])^ (2.00ral, 14. 3 mmol) £>N, 5 K (DM 

F, 10 ml)^&7k#Tanx.fc„ £fi*T?#fiL3B#|ifliJ^L;fcflU ttfMft^T^* 

30 ^^ATK-ClHI^Lfeo ^*«EHfe^^^»>A|cJ:0ftHU SiBLfcSU 2$JEET 
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*$jfc&e*Lfc. ^y*W-P-7h^77^f^J:5lt|[U 3.29 gTf«6fett«-- 
. ^&#fc 0 #btLfc*8fett«Mfc-(2.29 g, 7^7 ramol) ^1,4-^^^(100 ml)-* 
(20 mD^^WPU TK^bT^y !7i» (984 mg, 17.5 mmol) X_4f%r$lNmMffi b 

^-NMRS (DMSO-d6) ; 2.34-2.50 (8H, ra), 2.64-2.77 (2H, m), 3.78 (3H, s), 6. 
94-6.98 (1H, m), 7.14-7.20 (2H, m), 7.35-7.40 (1H, m). 

10 

13 

1- (3-7< \>*cZ/7^~jV) n^^f-^jfr/l^Vfifctf^jft 
i?*?-jV 4-kKn^7-l- (3 h*ci/7 i/9 3— ^ 

15 TK^b^bP 17 i» (13. 2g, 303. 6 mmol) ©v'^fM/^T? K(350 ml)?gfi£ 
iZ s 3 — ^ h*i/7^~^Tfr— h (25g, 138 mmol) N t^sl'TPD 

U—h (31ml, 345 mmol) K (160 ml). S^SrO^-eflPx.. 

mm.-x*mm¥Miffii'ito Bu&m&mm&\z.&€. mm^^xmrni-ti. mmm 

<fb<g^42. 8g bT#7c 0 

m/z 321 (M+H) 
i£J#Bf Pel : 3. 61# 

25 1- (3-^ h^v^oi— /U) n^=3MJ-^#/w£^tf>^J& 

b (31 g, 96. 7 mmol) Ov^^rl^ (260 ml)^i£ 
TkiMt^y *"A(21.7g, 387 mmol)<^7K(260 ml)^%AP^M3S^T4^it 

30 ufcgu ^7k^-r^v!7^"C9a*utiab7Tt. «»«ri^BE»3iebx #e>ttfca 
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m*z/ ]} n ? y?? 7j—fc£.v) ^ ^ mmit&ms. 57g& 

m/z 249 (M+H) 
5 %W^m : 2. 65# 

1 4 

ff-jv 1— (3— * Y^iy^^—M n^^-^^/^^rv-lx 
io l- (3 b^-isy^^/u) -4-^y^p^fy^;W7i?yi(4 g, 16 

.51 mool)(D^?i^/^/U^T^ K(40 ml)^^ 3 ^7Kl. 5 ml, 48,3 ramol 

15 A^P-^h^7^^-^J:i9^b, i&Mte^3.88g&&&@#:£ UT#fc 0 
n-v b y s -/ff *##r 
m/z 263 (M+H) 
fiMtl^ra : 3. 37# 

20 mmm 1-1 

1- (4-7/V3r v 7zc=.;V) -4- (3-^ t°^yv f >'-4- 

4-tKP^-2- (2-tKn^f/V) -2- (3-^h^-^7^=/^ 
) ^- bVsls (70 mg, 0. 195 tnmol) <DT± b~ b V ?V (6 ml) W^L\^i^ b 
25 !)7^tP^y^^i (0.11ml, 0.626 roraol) 38 b ]) ^JVT ^ is (0 
.080 ml, 0.626 mmol) &-30— 20 < CTH^Px.^"O* *15^8I# bfc„ -30 

20^T4-7/^nT=y >- (0.037 ml, 0. 387 mmol) 38£TJ* h U au=f~)VT~ 

V*S (0.066 ml, 0.387 ramol) SrJPJt-CMJJWo < 9 #?aL2^^#U7t 0 
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'H-NMR 8 (DMSO-de) : 2. 12-2. 27 (4H, m), 2.88-2.97 (2H, m), 3.72-3.78 (5H, ra 
), 6.93-6.97 (1H, m), 7.03-7.15 (6H, m), 7.35-7.40 (1H, m). 



mmm 1-2 

i-^yxtKD/i/-4- (3-^ h 
y /^©^ 

mra 1 - 1 1 mm?. isX&mfc&®*&& u/c 0 

10 l H-NMR 5 (DMS0-d 6 ) : 2. 08 (4H, ra), 2.18-2.26 (2H, m), 2.88-2.93 (2H, m), 3. 
78 (3H, s), 4.45 (1H, s), 6.91-6.94 (1H, m), 7.03-7.05 (1H, m), 7.09-7.12 
(1H, ra), 7.16-7.21 (2H, ra), 7.27-7.37 (5H, ra), 7.44-7.47 (4H, ra). 

mmmi-3 

15 1- (2-* Y*ci/-7^—;\/) -4- (2-^ h^-^y^-M t°^<yv ? ^-4- 

. mmm i-it mm^ \^xmm^m^m ufc„ 

^-NMR 6 (DMS0-d 6 ) : 2. 02-2. 12 (2H, m), 2.42 (2H, d, J = 12.3), 2.93 (2H, t 
, J = 11.7), 3.49 (2H, t, J = 12.3), 3.77 (3H, s), 3.86 (3H, s), 6.86-7.04 
20 (5H, m), 7.15 (1H, d, J = 7.89), 7.36-7.40 (3H, m). 

mmm 1-4 



1- (2-^h^7x^) -4- (3-^f^7x^) fcV*y v>>--4- 

25 bVsw&j& 

^HfeM 1-li P^l- LT^M-fb^^^ Ufc„ 



5 
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l H-NMR 5 (DMSO-dg) : 2. 16-2.20 (4H, m), 2.85-2.93 (2H, ra), 3.49-3.53 (2H, ra ' 
), 3. 79 (6H, ra), 6.87-7.02 (5H, ra), 7.08-7.17 (2H, m), 7.35-7.40 (1H, ra). 

mmmi-5 

5 1- (2-^ h*i/7aL^;V) -4- Y*x/-7 =^~/V) t'^}) 4 - 

mmm i-u mm^ Ltg»i^^ b?t 0 

^-NMR 5 (DMSO-de) : 2. 06-2. 22 (4H, m), 2.84-2.91 (2H, m), 3.50 (2H, d, J = 
12.1), 3.78 (3H, s), 3.81 (3H, s), 6.87-7.01 (6H, ra), 7.47-7.51 (2H, m). 

10 

mmm 1-6 

1- Y*i/~7 ^~;l>) — 4- (3-7;Uto7x=;i/) fc^y 4 - 

mmm 1 - 1 1 mm\- utsift^^M ufc 

15 'H-NMR 8 (DMSO-de) : 2. 13-2. 27 (4H, m), 2.85-2.92 (2H, m), 3.49-3.53 (2H, m 
), 3.78 (3H, s), 6.91-7.02 (3H, m), 7.20-7.26 (2H, m), 7.42-7.55 (4H, m). 

mmmi-7 

1— (2—*h*i/y=^=-M —4- (3-M)7;>tn^f;l/7x^) fc^y 
20 4 h ]) ;U(D£-f& 

mmm i-u mm- Lttift^^^ ufc 

l H-NMR 8 (DMS0-d 6 ) : 2. 07-2. 19 (4H, m), 2.87-2.94 (2H, m), 3.51-3.56 (2H, m 
), 3.79 (3H, s), 6.92-7.03 (3H, m), 7.68-7.96 (5H, m). 

25 mmm i-s 

1- h^i/^^—M —4- (3-^^#i/7i5A') fc^pi^ 

mmm 1 - 1 1 ut^i^*^ l*:„ 

l H-NMR 5 (DMSO-dg) : 1. 98-2. 08 (4H, in), 2.80-2.90 (2H, m), 3.48-3.52 (2H, m 
30 ), 3.78 (3H, s), 5.13 (1H, s), 5.15 (1H, s), 6.96-7.18 (7H, m), 7.33-7.46 
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(6H, m). _ .... 

MMM 1-9 

1 - zc - 4 - [3- (MJ -7;vOr\p. * b ~7 

■mum i-it mm- btti^^^ vti 0 

m/z 437 (M+H) 
flMWfffl : 3. 34# 

10 

mmm i-io 

4- [3- (-<l/i?u*i/) ~7^=-)V\ -l- (2-* h^rv-^^^/l^) tVpv? 
^- 4 — ^7/l^#— hp 

rnmm i-it mm^ i>xmm<k&m*&j& ufc D 

m/z 399 (M+H) 
&Wmm :3.74# 

2 

20 1- (2-tKo^7x=;l/) -4- ( 3 b^^^c^) t°^y^>'-4 

/:7^/— /V (2.00 g, 18. 3 raraol) i ^fvl'T ^ ^ (3.32 ml, 23 
.8 mmol) <DN, N-^^WM7^ K (DMF, 100 ml) h V * ^A^/ V 

)V#ny4 K (2.79 ml, 22. 0 mmol) tr7K^T^BX.fcm^*T#iy.U2B^^# 
25 U/c: 0 TK^n^lT^^^T^itfc^, ^^/l^-^/i^^Tfc&W U W&Ji 

jfc&esfeU SJtSS^«»Sr3. 31 g#fc„ 

-^4-tKn^-2- (2-t Kn^xf;i/) -2- ( 3 h ^v-^ 
=-)V) h})/P (400 mg, 1. 70 mmol) <D7t h= MJ (50 ml) 

30 7k b !) ^ isXAtfrWR (0. 629 ml, 3. 74 mmol) $5&X$hV =^^J^T ^ 
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^ (0.521ml, 3.74 mmot) *-30~- 20X>Tm&iMx.*:<D$iiZ15&mmW^tc'& ' 

% -30 20<CT> ±|B-e#fetbfc^iS^3. 31 g<£> 5^400 mgt h V ^)VT 

(0.616 ml, 4.42 mmol) &M%-Xg.ffi.tiX-l&^ < 9 #mblB#Ha^# Lfc„ 
*&#D;iT^Jfo&jS&TL7c^ 5^3i^/^— tvWcJ; <9«3WU W*RSS*7K"C1IhI 

21^3:625 mg#fc 0 #^T\ mbtltz.fcmM&Vo&T h 7 K Ko77V (20 ml 
) (^$*r b7^f ^ry^=!)A7^t7^ K (943 mg, 3.61 mmol) 

m/z 309.6 (M+H) 
15 {*r^FB#^ : 2. 92# 

HW>J3 

1- (2-^<^Z?SU3-3rZ/7^~/U) -4- (3-p< h^rv^^^/^) tf-^JJi?^ 

20 l- (2-t Kp^>7i^) -4- (3— ^ b^f^^^^/i^) ^y^y- 

4-7J/l^~ MJ/U (155 mg, 0.503 mmol) b$<mZ> V 17^ (209 mg, 1.51 mmol 
) <DN, N-^f/^/VA7 5 K (DMF, 10 ml) MMm^^O'^Zfu^^ K ( 
0.078 ml, 0.654 mmol) SrMT*n£fc&-£©**4l$raj*#Lfc. ^^^-^ 

X H-NMR 5 (DMS0-d 6 ) : 2. 09-2. 25 (4H, m), 2.90-2.97 (2H, m), 3.56-3.60 (2H, m 
), 3.79 (3H, s), 5.12 (2H, s), 6.92-7.13 (7H, m), 7.29-7.49 (6H, m). 



30 MMm 4 
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1- [2- (2-7< h^v^nK^i/) 7 -4- - * Y*r*/7 ^=-iV) 

fr^likl- h y !>A (31.2 mg, 0. 779 raraol) ON, N-i?^f/V)j\M7^ K (D 
MF, 20 ml) WItl- (2-tKn^7x^;l/) - 4 - (3 h*i/~7 =c 
5 =Vl") t°^y -^^-4-*/^= MJ/l^ (200 rag, 0.649 mmol) ^?S.T*H^fc^ 
„ 2—~fxi*:a^'f->V**?-)Vz^'— 1 T)V (0. 073 ml, 0. 779 raraol) 3: 1:4 

m/z 367.3 (M+H) 
««F^ra : 3. 01# 

15 

mmM5 

h P /U- (34.3 mg, 0.090 mmolh (0.005 ml, 0.090 raraol) t lOfckiMb^ 7 5* 

20 17 A (3.4mg) O^^/^ (20 ml) «*j£&;fc3f§#ffl^T3B$F^# bfc D ^7 

25 'H-NMRS (DMS0-d 6 ) : 1. 86-2. 06 (4H, m), 2.79-2.87 (2H, m), 3.07-3.11 (2H, m) 
, 3.77 (3H, s), 6.92-6.96 (1H, m), 7.00-7.08 (2H, m), 7.33-7.39 (1H, m). 

mmm 6-1 

1- (3-tfysW -4- h^i^^/U) fcV<y 4 

30 by /KO^fife 
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h])X (^y^UfJ'Tir-hy) i?s<7i?$J» (Pd 2 (dba) 3 , 14.0 mg, 10 mol ' 
%) t2, 2' (i?7x.—/\s7frX7s( J) -1, 1' -\?-T7j-;V (BINAP, 

17. 0 mg, 20 mol%) Of h7k Kn77^ (THF, 100 ml) WlfcK 3 — 3 — K fc° D 
i?^ (34 mg, 0. 166 mraolk 4- (3-^^>7x^) ]J ^V- 4 -jJJV 

5 (30 mg, 0. 139 mmolK 1~ b V V & tert — ^ b^cis K(47 mg, 0. 417 m 

moi) %mm.Ti}uz-tc^ 5f$mmmffiLt£o maik^^M^x^m^mr vtc 

m/z 294. 1 (M+H) 
WWIB : 2. 96# 

15 l- (4 — trysW -4- (3-^ h^ri/7^^7^) f^y - 

h y 

. m/z 294. 1 (M+H) 
20 ^^^fFbI : 2: 86# 



mmm 6-3 




CH 3 



1- [3- (f<:si?A'ttis) t-yt 



2— f/U] -4- (3 b^r^x^ 
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3- (^O^/u^iy) -2-^n^E-t°i;-^^o^^ 

2-^n^-3-^y v 5 / — tV (1.74 g, 10. 0 mmol) £ftlfe;*7 P (4. 15 g, 
30.0 mmol) <ON, N-v^^^/^^AT^ K (DMF, 150 ml) ^miZ.^OiS/U?' 
5 n^K (1.49 ml, 12. 5 mmol) &mUTM^X55 ^iZXftULtcfD'hZ&ffflWiW 

y^p-^h^7^^-^j;«9*tMbfco 2.6i g m^tvxnti 

o 

10 1 H-NMR 8 (DMS0-d G ) : 7. 33-7. 49 (6H, m), 7.58-7.61 (1H, m), 7.95-7.98 (1H, m) 

mm- \.xmmfc&v>>*&&.^ti 0 

15 m/z 400.3 (M+H) 
&&tifm : 3. 17 # 

1- [3- h^^) t°y S^- 2-^f/K| -4- (3 h^rv-7^=^) t° 
20 ^<y v J ^-4-^7/^^ h y/i^ 

6 - 1 1 mmz ^xmM<k-&yo*&m urc 0 

m/z 324. 1 (M+H) 
<m%?m : 2. 48 ft 

25 

6-5 

1- [2-^ h^-5-7;^n73:^] -4- (3 Y*ci/-7 fc° 

^y v»>--4-#/M^ h y/w 

mmm 6-1 1 mmiz Lxmm^m^^, bfc, 

30 ^ji^^C2"vh^7^^-/«*^*f 
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m/z 340. 9 (M+H) " - • ■ 

fMWH : 3. 76 ft 

mmm 6-6 

5 1- [ 2 -^yv 5 ;^^^- 5 -7;U^-n 7x=;U] -4- (3 h*ci/7^ — 

'H-NMRS (DMS0-d 6 ) : 2. 10-2. 24 (4H, m), 2.89-2.96 (2H, m), 3.06-3.65 (2H, m) 
10 , 5.09 (2H, s), 6.74-7.13 (6H, m), 7.30-7.47 (6H, ra). 

^»J7-1 

4- (3-^f^7x=^) - 1 ^ 2 — Ol/t'^V i?l/-4-*/U 

15 TK^b^MJ^A (18.5 mg, 0. 555 mmol) ©>?^f^;^df;/F (DMSO, 15 
ml) Wm®£-±- (3-* h^c^^—Sls) ^^yiSls-l-X/UTn—hV/l- (20 
0 mg, 0.462 mmol) ^mT^in^Tc^. 2-^u^r\i']) (88.2 mg, 0.555 m 

8 mgSrM#,?fi^<b UT#fc 0 

m/z 295.3 (M+H) 
&&&Fm : 3. 42# 

25 

mmm 7-2 

1- (1, 3-^>X^-^^— /l— 2— T/W -4- (3^p< h^rv'^ai^^) 
y 4 A-tf^ h y 

mmm 7-1 1 mm\z vrmm^m^-B-m ufc. 
30 mmmfc? -/ww^m 
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5 



m/z 334.5 (M+H) 
OffiftNi : 3. 51# 




1- (1, 3-^^7/^-2-^^) -4- (3-;* b^^X^^^/U) fc° 
7 - 1 h mm\z LTtlft^Sr^ bfc 

10 m/z 350.4 (M+H) 
: 3. 53# 



8 

4- (3-^ h^7xs^) -1- (2, 2, 2-MJ7/^Dxf;l/) fc°-<U 
15 t?^-4-^7/^= MJ/l^ 

4- (3 — ^ h^rv'7^=^) t°^y v^^-4— ^7/^= MJ/U (250 mg, 1.16 
2 mmol) t h V ^ > (0. 243 ml, 17. 4 mmol) n n p< ^ ^ (CH 2 Cl 2 , 

15 ml) ^^2, 2, 2 - M) ]J 7^tP^ i?^^^ h 

(322 mg, 1.39 mmol) ^^T*P^/^^M*"e#M L— Hfe3IJ$ Lfc„ H^2, 
20 2 , 2 - b y ^/V^-ncc^/u b y ^ ^ h (322 mg, 1. 39 mmo 

1) »TJBA.fc«il* , CWLl/--l!yWl i l/fc. TKSrJDxLT^Sr^T^^fc 

^f-^j:^*ta^bT*S^^315 mg&$S#,#J^£ UT#7to 
25 n ^ b 7 A -/«*##f 

m/z 299.2 (M+H) 
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fi*8N$IRI : 3.67# " 

mmm 9 

1— s<^*?;v— 4- (3—^ h^v-^oi^/i') f^JJ i^^— 4—^7/^= MJ/u 
5 4- (3-P< h^v^n^/l^) t°-<y -^^-4-^/^= MJ^ (1.00 g, 4.6 
2 mmol) b&BkUDVJ* (1.92 g, 13. 9 raraol) <DN, N-^fMMTU' 
(DMF, 20 ml) ^^tC^O'^^n^-f K (0.665 ml, 5.09 mmol) ^iSTiBx. 

^ 1.21 g ^^^<b LT#fc 0 

1 H-NMR 5 (DMS0-d 6 ) : 1.97-2.11 (4H, ra), 2.27-2.35 (2H, m), 2.91-2.95 (2H, m) 
, 3.55 (2H, s), 3.77 (3H, s), 6.90-6.94 (1H, m), 7.02-7.04 (1H, ra), 7.08-7 
.11 (1H, m), 7.24-7.37 (6H, m). 

15 

mmm 10-1 

1- (3-^ h*^?^—^) -4-7x=/W/^n^fy*/U#5MJA' 
7k&<k1~ VV $ A (100 rag, 2.62 mmol) ©^^W/^^VK (DMS0, 50 ml 

) SM^K: [3-^nn-l- ^/U) M'jU] ^l/H 1/ (400mg, 

20 1.31mmol) b ( 3 - * h ^^7 T± h =■ hV A* (0. 182 ml, 1. 28 mmol) ©5? 

^W^##*/K (DMS0, 5 mD^^^TiP^^-^**— Bfe3*#bfc 0 g&ftl 

25 9 ft & b-C*Mfb-a*^305 mgSrftSfeJfctMfe £ b-C#fc 0 

1 H-NMR 5 (DMS0-d 6 ) : 1. 77-2. 20 (8H, m), 2.67-2.76 (1H, m), 3.77 (3H, s), 6.9 

2- 6.97 (1H, ra), 7. 07-7. 39 (8H, m). 

mmm 10-2 

30 l-y=c=^;V-A- (3-^ h^i/7i=;W) M°^<V ^^-4-^7/^= h V SU<D 
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o 

^-NMR 5 (DMSO-ds) : 2. 21-2. 25 (4H, m), 3.19-3.28 (2H, ra), 3.72-3.88 (2H, m 
5 ), 3.84 (3H, s), 6.86-6.94 (2H, m), 6.98-7.02 (2H, m), 7.09-7.13 (2H, m), 
7.26-7.37 (3H, m). 

MMM 10-3 

1- (2-* h^>7i^ /U) -A- (3-^ h^7x.=-M t°^yv ? ^-4- 
10 h y^C^fifc 

^-NMR 5 (DMS0-d 6 ) : 2. 16-2. 20 (4H, m), 2.85-2.93 (2H, m), 3.49-3.53 (2H, ra 
), 3.79 (6H, m), 6.87-7.02 (5H, ra), 7.08-7.17 (2H, m), 7.35-7.40 (1H, m). 

15 MMM 10-4 

1- (2-* Y^y^—JV) -4- h*is7*~A') TH'<ls-4—# 

o 

20 l H-NMR 5 (DMSO-dg) : 2. 15-2. 60 (6H, m), 3.21-3.62 (4H, m), 3.83 (6H, s), 6. 
83-7.03 (5H, m), 7.09-7.16 (2H, ra), 7.28-7.34. 



MMM io-5 

1- (2-* f^>7x=^) -4- fc°-<y i^^-4-^7/^- 

25 h y ^<d-&$. 

ra/z 343.2 (M+H) 
W&^fWi : 3. 32 ft 

30 
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0H»JlO-6 - --- 

• 1- (2-^ Y*r*/-7^~/V) -4- (3-7x/^7i=^) fcf^yv^-4 
J. y /KD^^ 

ra/z 385.5 (M+H) 
GM^M : 3. 65 # 

mMm 10-7 

10 4- (3 -^a*7*=;l^) -1- (2-^ bT^y v 5 ^- 4 

/t^n h y /u(D&)& 

m/z 371.2 (M+H) 
15 ^I^^PbI : 3. 42 # 

10-8 

1- {2.-*Y**y7 -4- (3-^^-/1^7^=/^) t°^<yv ? ^-4-^ 
/]^~ h y 

20 ##fi4<7)M^V\ £tttftl 0-1 irlH^fc^Srfro/Co 

ra/z 307.3 (M+H) 
£M$H#PpS1 : 3. 21 ft 

25 Hii^J 10-9 

^ — \f7 zcZ=-fV— 3 fyV— 1 - (2-^ h=^^7ai=/k) t°^y $?^--4— jfr/l" 

y /Kp^fifc 

4- (3 -7"o' ; t7i=;l/) -1- (2-p« h^r^7^=/l^) t'^y-^^-4- 
#/M^hy/l^ (28 mg, 0.075 rnraol) N (11 mg, 0.09 mmol) 

30 % T f !) 7x=M^7^ 7^7^!?^ (231 mg, 25mol%) joi^^-fe 
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(74.0 018, 25moll) 0>1, 4-i^M^ (DMF, 1. 5 ml) »^10l^ -' 

m/z 369.2 (M+H) 
««P«fW : 3. 61 # 

HJ£0il li-i 

^^■^ 1- (2 — ^ h=3r^7^=7W -4- (3 — * h^ri/^^^/l-) fc'^Uv? 

1- -4- (3-^ h*cf7 3L~jU) t°^U^ 

y-4-^;l/^=hy;U (l.OOg, 3.24mmol) <7)48%^tK0tK^ (20 ml) 

^UfCo #bftfcSJfciB<§^3rN, N-^fM/^7U* (DMF, 20 ml) \Z 

B-Y*#ls (0.666 ml, .10.7 mmol) y £A (5. 38 g, 38.9 mm 

ol)^mi.T^P^fc 0 55 TfS-fi Ufc© WBHfJ^ Lfc. tKStAO^LTS:^^^- 

-r-^«fc t>»asufe„ ^jg<m-a^& 990 m g m&mvtmk Lx#fc 0 

^-NMRS (DMSO-d,,) : 1. 96-2. 02 (2H, m), 2.62-2.69 (6H, m), 3.60 (3H, s), 3.7 
5 (3H, s), 3.76 (3H, s), 6.84-6.98 (7H, ra), 7.26-7.31 (1H, m). 

11-2 

yi^/U 4- (3-p< h^ri^^ac=/P) — 1 - (3-p« b*i/¥V 2 — i }V 

mmm n-it mm^ ^x$zmik&m*&& 

m/z 357.2 (M+H) 
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mMm 11-3 

*=f-)v 4- (3-t« h^^7x^) -i-t°y 5:i>^-2— r/vtf^y v 5 ^- 
4- (3-^h^^^^=/i-) -i-t°y^> ? ^-2 — r/t'fc^y s^-4->t7 

/Wtf-MJ/W- (70 mg, 0.238 nanol) &12N (5 ml) r©W 

Sfe#-b7Co ^kftfcKJ&SB^SrN, N-^fWA7^ K (DMF, 10 ml) 
10 (CjftffU 3— (0.0593 ml, 0.952 mmol) kl%^:% V <?A (263 mg, 1. 

90 Maol)$:mM.TtoX-tc 0 35 < C*T?#ifi Lyt©*)4l^ra!f^ bfc Q 7KSriD^.-CRJ5S 
SrjrrUfcgL |»*^/HcJ:5fibmu ^JS&7kT*2[E|gfc?#-b7c 0 4§tM»^ 

bfc 0 igtm4k&V0& 30.4 mg b-C#fc„ 
15 E55Sa»** ovf^77^ -/K*#*r 
ra/z 328.3 (M+H) 
: 3. 24# 



[1 - ,(2-^ \>*rx/-7 ^~7V) -A- (S-^h^x^/U) }*<<9*?ls—4 

TKfJffc!) f^AT^^^!)^ (51.4 mg, 1.35 mol) ©fK7tKo77^ (THF 
, 30 ml) ■WSKtCSfefiT^^A' 1- (2-p< h^V7*=^) -4- (3-^ 
25 b^iX^^^/V) t°^y ^>--4-;27/M^>W- h (500 mg, 1. 35 mol) <DT h 
7tKn77y (THF, 10 ml) gSftSrSktfT^o < *)Mx.tz.'&, MfT«L- 



»J i 2 



20 
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mUWVtc* tK^T14.51^T->^^T7K (0.200 ml) *Mz-TRj&*mT£l£tc& ' 

7 7>f-lCj;!9^bfc 0 mmfc-&M& 388 rag M&Wt^i: LT#fc e 

5 ra/z 328.3 (M+H) 
G&$8#^ : 2. 38# 

mmm 1 3 

[1- (2-^F^7i=/>) -4- (3 b^S^a^/U) 
10 *=f-)V A — ff-JV^S^t^'^lV'fc^—y 

[1- Y$r*S-7 -4- (3-p< h^v^o^W) f^Uv^V- 

/I' (88. Omg, 0. 269 mraol) <D\?V V'^Wfo (10 ml) 
\s)V^s^jV-fcz=.?Vt7 nyj ¥ (56.4 mg, 0. 296 mmol) Sr^?fiT^Dx.T50 o C^-e 

15 g^fP^{bT^=!7A7K^T*2IlI^L.fc 0 ^kW^r^^AfclJ; V) ^ 

33.3 mg tlfeffi^ir LT#7c„ 

m/z 482.4 (M+H) 
20 &Wmm : 3. 11# 

1 4 

[1- (2-p< h^S^a—A') -4- (3-p< h^rv^^^U) t°^Uv?^-4 
-'fA'] T-fe" h= MJyl^ 
25 [1- (2-p< h^-i/^^-M -4- Y*l/y^=.;v) fc^yv^- 

4-^yU] (33. 3 mg, 0. 0690 mmol) t 

^T^itt) V (9.00 rag, 0.138 mmol) <D*J * ^/U^/U^^-iy K (DMS0, 10 ml 
) M^80 < C*T'#?aU4B#F B 1Ji« i U^ o TK^P^TS^Sri^T^^fc^ mSt 
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m/z 337.6 (M+H) 
#8pH#ra : 3. 07# 

5 

HiiSfll l 5 

1- (2-p<h^^7^=^) —4- (3-^>^i/7x=/>) tf^y v^-4- 

*=f-}V 1- (2-t< h^v^^—yl^) -4- (3-^ f^^7cc=/V) fc^y 
10 i>V-4 -X/lstf^risU— h (1.00 g, 4.62 raraol) (D^-$ J — JV (5 ml) flSSKJC 
2N *BMb!J ^^AtK^ (0.071 ml, 0.142 mmol) &^fiT;to£T4l^M&jt 
Mbfc„ 3£tel N 2N TK^by ^!7AtK^^ (0.149 ml, 0.284 mmol) ^^^TiP 
>fC4l^raJnfRai«E Lfc. LfcflU 1, 4-v ? ^3r1^ (1, 4-dioxane, 

3 ml) -7k (2 ml) fcKJ&fi^SrSRiB $«^5B$^M31gfS Lfc c l&fP^bT 

^Sr 35.2 mg fife^<b Lt#*i. 

20 m/z 342.3 (M+H) 
fi^^lW : 2. 37# 

mmm 1 6 

1- (2-* -4- ( 3 -J- h =¥iX7 *-/!✓) ^!Ji?y-4- 

25 #/M?3Mf-5 K 

1- (2-p< Y*rl/7^~;V) -4- ( 3 — ^ h *r*/y x.~jV) t°^<yv ? ^-4 

-^^Ti?^ (150 mg, 0.439 mmol) ©"7^ B B ^ y (CH 2 C1 2 , 10 ml) 

a-lrD-V^fv?^ K (0.0867 ml, 0.967 mmol) &mm.TlM7ttc^ N, N — i? 

^f;^M7^ K (DMF, ljR) Srj(MI^.-t©**<Z)iaLS-e4«Fra«#bfc. Tk^T 
30 14. 5N T^^TtK (5.00 ml) SrJP^-CKJt&Srj^T^^Ss MfL*-C#M&Lll5 
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^u^— x^J:«9ffi«fU MMfrfr** 96.8 rag Sfelg&fc LT#fc. 

1 H-NMR 5 (DMS0-d 6 ) : 1. 88-1. 95 (2H, m), 2.50-2.56 (2H, m), 2.71-2.78 (2H, m) 
5 , 3.17-3.21 (2H, tn), 3.74 (3H, s), 3.76 (3H, s), 6.78-7.00 (8H, m), 7.17 ( 
1H, brd), 7.25 (1H, t, J = 8.04). 

1 7 

1- (2-* \>3r\s7 =^=-/V) -4- [3- (M)7;l/to^h^) 7 ^^-/V 
10 ] fcXy *?l/—4-1lA*$~ YDfr 

4- [3- (byr^a-v* h*-» -7zc~)V\ MJ/V 

l- (s^^n/i^^vk) -4- [3- ( h V yjvJrxi* b*is) -7^~>v\ if 

s<}) v^-4 — %;Vi$=. Y V As (24 2mg, 0. 554 mmol) <D=^9 S — /U(7 ral)^?&&£ 
15 % 10%>*7^#A-£S*<48 mg) % =¥^T>-^-=^^(242 mg)^Px.M51gfDT2B# 

20 m/z 271 (M+H) 

fiM^^Flffl : 2. 80# (l%-99%) 

1- (2-7^ Y^y^=-jV) -A- [3- (h^/l'to^ h^) 7zr.=^/U} 

t» y -j? 4 h y 

mmm 6-1 1 mmz \,xmmi\&w*'&&. Lfc„ 

25 l H-NMR 5 (CDC1 3 ) 2.19-2.24 (2H, m), 2.31-2.39 (2H, ra), 3.09-3.15 (2H, ra), 3. 
60-3.63 (2H, ra), 3.89 (3H, s), 6.89-6.91 (1H, m), 6.94-6.98 (1H, m), 7.04-7 
.08 (2H, ra), 7.21-7.24 (1H, ra), 7.41-7.55 (3H, ra). 

mtkm 1 8 

30 1- (2—* ^^^71^) -4- (3-=hn7x=;U) t"^y v^— 4 - 
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4-tKn^-2- (2- 1 yu^-l/^J-jU) -2- (3-=bn7x=;U) zf 

JkSfHb'*- b y !7-M617 mg, 14. 16 mmol) (Di>* J-)Vi£)\,KT % K(16 ml)fBI$H£ 
5 Kl % 3-=hn7i^V7-feb=MJ^(1.15 g, 7.09 mmol) % 2- (2-^n^E- 
^ h df^i/) rf7tKo-2 H- ^(3. 24 g, 15. 5mmol) (D*J * f/VifrjVJ^T 5 
K(5 ml)^«rlO°C^T^Px., M^3l$lfflS#bfc„ SJS«jSrlSSl^bT^* 

10 ?A*n^h^7:7>f— KlJiDflSfJKUfco #6>ttfc?fi^^^ * / — /U(15 ml) & 

jbnx.fc^ p - v/v^^jv^m— ykmm oo. 7 mg ) &toz.mm.x-3mm¥t$ffi^ 

15 ?7>f-fc:«k&tta4U *S^4fc740mgSrHfe@#:i:UT#*:, 

m/z 251 (M+H) 
«8rB#IW : 2. 09# 

1- (2-^ b^v'^ai^/l^) -4- (3--hP7x —;l<) t°^y v^- 4 — # 
20 h y 

mmm i-it mm^ vxmmfc&viz&j$. Lfc 

m/z 338 (M+H) 
ffHWIW : 3. 26# 

25 

mi&M 1 9 

4- (3-7^7x^/W) -1- (2-^ h^7x=;U) fc'^yv^-4- 

1- (2-^ h^7x^) -4- (3-=hn7x=/U) t'^y^^-4- 
30 b y /U(400 mg, 1. 185 mmol)©^^y-^(4 ral)-r b7t Kn77^(4 
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m/z 308 (M+H) 
£M$B#P4! : 2. 19# 



1- {2-^ h^r^yy ^^/V) -A- [3- ~7^~)V\ t°^y 

^-4-;*7/M?~ MJ/U&tM- [3- (^f^7^/) -1- ( 

.2 - y b 3^:7 ^=.;v) y s?>;- 4 f y /K£>-$*je& 

(4- (3-7^/7x^) -1- (2-y b^^^cx^/l/) t°^<yv J >'-4 
15 -*;^MJ/l' (50 mg, 0.162 ramol) <£> 1 , (1.5 ml) W-W. 

K\ Tfr/U-?}) ^(30. 5 m g> 0.356 mmolh by Ti=r b ^VtK^^ 17^ h V <7 A (1 
03 mg, 0.486 ramol) ^Px.^MT*17^^^ Lfc S/»£rg&?nM#7kK:i££\ 

20 n^r h^7^^r-^<t «9*tMUs 1- ( 2 -p< h4iX^ai=/U) -4- [3- (/> 
^T^/) 7x^;U] ^ U 4 - ^7/^= MJ ;H 8 m g^4 - [3- 

(^^T^ /) -1- (2-^ h^7x=;l/) t °^<y^^_4_ 

#A<rf— h y ;u 2 3 m g ^fh^fl^^ t LT#fc c 

1- (2-^ Y^Z7^;V) -4- [3- OifvPTS/) ^oi^^] fc°-<yv> 
25 ^-4-^/U^^MJ/^ 



2 0 
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m/z 322 (M+H) - - - - 

&I$B#I!S! : 2. 38# 

4- [3- (v^^vUT^ /) -7x-~)V\ -l- (2-;* Y**/-7^—)V) tf^y 

m/z 336 (M+H) 
fiMWlifl : 2. 51# 



HJS^ll 2 1-1 

10 4- (3-^B0 7i^) —1— (2-^ h^ri/^^^yl^) 4 — 

tK*^ b U *A(126 mg, 2. 88 mraol)(£>^ f;^y^7 ^ K(8 nl)fHHMftlC* 
3 — ? P n^^^/V>^T= K(200 mg, 1. 31 mmolh N, N' - If X ( . 
^VW) — 2-t< b^>T—V is (326 mg, 1.32 mmol) <£> f-^/PA7 5 K(4 ml 

15 )^sriot:wTt:^p^, M-e57^ra«#ufe„ Ki&m&frTktemgmm^A' 

20 m/z 327 (M+H) 

fiy*B*IRI : 3. 38# 

mnm 21-2 

4- (3, b*is?^~/l') -1- (2-p< b^v-^ai^/^) fcJWJJS^ 

25 - 4 -#^3fc=. h ]} jW&fc 

mmm 21-u mmiz vxmmfc&M%&i& ufc„ 

m/z 353 (M+H) 
^B#ra : 3. 24# 
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mmm 21-3 ----- 

1- (2-^ Y*rl/7 a^-M -4- (3 yu-) fcV<9 S?!'- 4 — 

b y yu©^ 

1-U Otitic LT^JSte-a^Sr-a-ffe Lfc„ 

m/z 299 (M+H) 

: 2. 96# 

HJSM 2 1-4 

10 1- {2—* y^-i/^^—Sls) -4- (2-^-/1") tf^U W—4—UA<r&=. 
V y ^©-frjfc 

m/z 299 (M+H) 
15 ftf$R#ffl : 3. 24# 

mmm 22 

4- (S-kKnWssA') -1- (2-^h^7x^) 

20 4- [3- (-O'vVl'^v') 37:*~/l/] -.1- (2-^ b^7xs^) fc'^ 
y 4 -#/W5!}?~ MJ;l/ (280 mg, 0. 702 mmol) * J — (4ml) — ^ h 7 

fc Ka77V(0.8ml)I^», ^9^^A-«*(28 mg)«:Jn;t. 7K^#ffl^ 
T> 40°C-e8^^#bfc„ »S%%IlUtft. ttttfrttEM U #£>*Wt 
Bfe&i/}) *W7A^ o-rb^77^Ha!)»»U ^S^^192mgS: 6 

25 fe@^<bUT#fc 0 

m/z 309 (M+H) 
fiMWW : 2. 71# 



30 2 3-1 
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4- (3-^ h*tis°7x.^;v)— 1 - (2-^ h^S^a^AO t°^<]J v^— 4 - • 

4- (3 -fc Kn^v^a^/P) -1- (2-* h*\/7^~^) fci^y^- 
4— Jib/M^ MJ/l' (35 rag, 0.113 mmol)Ov ! ^f ;^/>A7 5 K(l ml)^flg^ > 
5 3— K^^V (0.009 ml, 0.113 mmol) > V 17-M47 mg, 0.340 mmol)^qx.50 

mx^mm^mwvtco s£<k a- k^* wo. 003 mi, 0.037 mmoih mwt*v$ 

A (15 rag, 0. 108 mmol)^n^Lfc 0 SrA!*.* »lfc^^*CttW Lfcfe. 

10 {b^l8mgSre#,@ft:^ tt#fc. 

m/z 337 (M+H) 
fiMWW : 3. 34# 

15 2 3-2 

4- (3— r yyn^7s=/i') -1- (2-p« Y^-yy^^j^) fcv*9$?v 

m«j 23-u mm?. i,xmm<k&®*&tft i>it 0 

20 m/z 351 (M+H) 

vmmm 3. 493- 

^»J2 4 

4- (3-7/l/tD7x=;0 - 1 —try 5 v 5 ^- 2-^/H: 0 ^y i»-4-^7/U 

25 h y /Ko-a-^ 

1- -4- (3 -7;l'tn7x= fc°^y ^V— 4 — 

h y /u 

mmm i-it mmz u«^^^ ufc e 

30 m/z 371 (M+H) 
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flM#B#W : 3. 13# - --- 

5 m/z 205 (M+H) 

: 2.46^(1-99) 

4- (3 -74'tD7x-;l') — 1 — trjJ ^v^-2 — f/Hf^P i?^— 4— 

10 fcitiftft:* nvf^77^ ~/«fi#*T 
m/z 283 (M+H) 
$m#fm : 3. 44# 

2 5 

15 l- ( 5 5:^^-2— r/W -4- h*^? t°^y 
4- h^-is-f^-M -i-tru ^^^-2 — r^t o -<y ^>--4-^7 

/kT^^MJ/U (80 mg, 0.271 mmol)©f h7t Kp77^ (1.5 ml) ^^^N-^n ■ 
*X ? l/lsj % K (48 mg, 0. 271 ramol) £ 0 £t?JP 6 ^FlBfltJf bfc„ Stf 3 
20 n-t'b^^^WUIs mg, 0.028 mmoD^riiAnbfCo KJ&ffSrfttRiMMctc 

vf^77^HaDil!U 3lSffr^91 mgSr&fegft:*: bX#fc„ 

25 m/z 372.9 (M+H) 
fitfWK : 4. 24# 

mmm 26-1 

1 -^O-^A—4- (3 b^v^zn^/l') t'^y i^^-4-^7/^^ MJ/l^ 
30 <£>£-fi£ 
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4- (3-p< y*ls7^~;V) ^U^y-4-^;^MJ;l' (100 mg, 0.46 ' 
mmol)©^no^^y(2 ml)^^{C hV K ^(6. 064 ml, 0.46 mraolK 

sOyj JV? K(0. 053 ml, 0. 46 mmol) &0^T^n^MT-2B#|i!l#if # L7c 

^7^Dvh^77^- K«fc*>i|t^L^Mfc<g^l33 mgSr&£@ft:£ UT# 

m/z 321 (M+H) 
10 ft&ttffl : 3. 36# 

mmm 26-2 
15 mmm 26-u mm- vxmmit^m^m ufc 

m/z 259 (M+H) 
«#H*IRI : 2.82# 

20 HJfeM 2 7 

4- (3-7< KV7i^) — 1 — [ (4— *J-)V7au~)V) lf-< 
V 4 -jj;V7$— y ]) jV<D-£f& 

4- (3-^ h^i/7x^;l/) t:°-<y v 5 ^- 4 -^/l"^ MJ/K100 mg, 0.46 
mmol) <D*?# OP^y(2 raD^JjfcKl b V ^;VT ^ ^(0. 064 ml, 0. 46 mmol) % p- 
25 hjV^s^/Vfc—Jl'lr K(88. 0 mg, 0. 46 mmol) $rO°CT*nx.^ia-ei6^F^^ 

30 Mm&fc? wysfyyj -/WAftffi 
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m/z 371 (M+H) - - - - 

&Wmm : 2. 82 

mmm 2 8 

. 5 1 —Ssjr (3-^ h^v^7zc=/l^) If^y v^-4-;*7/M?= h 

4- (3-7? h^^^^/U) fc^y h mg, 0.37 m 

mol)©^nox^y (2 ml) n^dp-^y >-(0. 057 ml, 0.55 mmolK 

h y T-fe h^v^fffte*!?^- h y £ A (156 mg, 0. 738 mmol) &%B %.gmrei5V$JBi 

m/z 299 (M+H) 
15 fl^R#P£:2.76# 

2 9 

^^/V { [1- (2-^ h^r^^^^yU) -4- (3 fc°^< 

y > ? >'-4--r/w] u/us<* — h<D<a-f& 

20 { [1- Y^c^y -4- (3-7« h^r->^^— /^) 

-4-^/1^] *J-jV) 7^ (100 mg, 0. 306 mmol) (Dffi.fc* f- (2 ml)^^^ 
h y jx^/I'T ^ ^ (0. 042 ml, 0. 306 mmol) „ ac^vi^ n a /ft/l^ — h (0. 03ml, 0. 3 

06 mmol) %o°cx*toz.&ux*i6tifm¥mwvfc 0 Rj&m&mnwtfTtoz&g. mm 

m/z 399 (M+H) 
««F^IW : 2. 42# 

30 
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mnm 30-1 - - - - 

n- { [i- (2-* y^s^^—jv) -4- (3-^ ^v^o^/u) txy^ 

{ Cl- (2— 3L—;V) -4- (3 h^iX7^=/l^) fcV^y^ 

5 -4 —OKI ;*^/W T 5: ^(100 rag, 0. 306 ramol)(£>i^ □ o ^ >-(2 ml)^*&tC 
h y ;X(0. 042 ml, 0. 306 mraolK ^>sy*4fls9 u ?4 K(0. 355 ml, 0.3 

06 imoi)&ox;x«Mx.^m.x*3mm¥m.wisrc 0 Rmm^mfamw7k^m^\ mm* 

m/z 431 (M+H) 
1%&m$ : 2. 57# 

15 3 0-2 

N- { [1- (2-* h^rfy^—sl') -4- (3-* h^-i/y txyj? 
^Wll 30-U LT»I^^ Lfc 0 

20 m/z 383 (M+H) 

ifcf#B#^ : 2. 34# 

HJfctfiJ 3 1 

N-^^/U- 1 - [! _ (2-p< h^ri/^^^/P) -4- (3 Y^^y^-=- 

25 /P) t°-<y v?^-4— T^] * ^<£>^j£ 

{ Cl- (2— > Y*cZs7 ^~;V>) -4- ( 3 — * h **yy^=./u) tv<y^;/ 
-4->r/^] p<5vW (100 mg, 0.306 mmol)©v J ^nax^y(2 ml)$g$C 

K\ ^yXT/VTt K(0. 031 ml, 0.306 molh h V T± b ^ri/Tkmfcfr h 
V £-M97 mg, 0.459mmol) N @^(0.017 ml, 0.306 mraol) &tox.&m.X*16tifffim.W 

30 Lfc e S^^^lRfiW7K^&#\ ^xf/^jtttjLfc, ^fn^^7kT^#-L7c 
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5 m/z 417 (M+H) 
U$f#m : 2. 30ft 

MMM 3 2-1 

1- (2-p< -4- (3-p< h^rv'^^^/W -4- [ {tf-iV 

10 ^) p^/Kl tV]Jv?y©^ 

[1- (2-* bdrv-^^^/U) -4- (3-7< h^rv^o^/W) fcV<ys^-4 

[1- (2-p< fdrV7^=/k) -4- (3 h^v^rc^/^) fc 0 ^!)-^- 
4 — f / — ?V (300 rag, 0. 916 mraol) <DV">7 xi<a*$ V^^}C > 0°CX h !) 
15 a^/UT 5 ^(0. 151 ml, 1.09 molh K(0.085 ml, 1.0 

9 mmol) SriHx.^MT' 2 nW*Wfr Lfc„ KJM£r7Kzkfc:i££\ ST^^/i^n* 

iSiit^ti^ n b ^ 7 ^ 
20 m/z 406 (M+H) 

^^F^ : 2. 44# 

1- (2-^ Y^^au=.;V) -A- (3-* h*ci/-7^~M -4- [ (^f-jU 

[1- (2-* h*i/7^~M - 4- (3 Kdrv^^^/w) f^yv 5 ^- 
25 4 - ^/U] p< f->V* * V^^tJs^— h <£>-^J& (50 mg, 0. 123 ramol) ^/Hfc 
As&T ^ K(l ml)^tC N h=¥^K(9 mg, 0.123 mmol) 
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ra/z 358 (M+H) 
fl^B#P^ : 3. 24# 

5 

mmm 32-2 

1- (2-^ h^rv-^^^/V) -4- h^ris? ^~JU) -4- [ C7^ = 

10 mmmit* ^^77^ -/ic*##f 

m/z 420 (M+H) 
fiM^^Flffl : 3. 72# 

3 3 

15 4- h^ri/^^) —1— (2-^ h#^7x^;U) - 4 - ( 3 — * Y iX7 

Cl- (2-;* bdrV7^^/U) —4— (3 hWxsA') t°^]J v^- 
4-4^1 (50 mg, 0.152 mmol) ©fb7t Kd77V (1 ml) Wfo 

fc^ 7k^b"7- h y (7 mg, 0. 152 mmol) SrJn^.MT15^St#b/tfil. 3 
20 * fvKO. 009 ml, 0. 152 mmol) ^jDigST* 2 1 ftfflfflfc Ufdo 3 Vit* ^ 
(0.009 ml, 0.152 mmol) ^MtcZl* ^^^^fP^bT^^-=T7K(-^#\ gfcgfe^c 

25 mmmft?why9-7*<-/MAfttif 

ra/z 342 (M+H) 
fl^WM : 2. 53# 



HJfe0ij3 4 

30 1- h*is-7=L~/U) -4- (3-^ h^^7^=i/U) -4- (^^/^r 
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•7=c.;— )V (13 mg, 0.135 nunol) ©^^f;U*^7 5 K(l ml) ftHft|C;Mf<fb 
•fbVt-k (6 mg, 0.135 mmol) SrO^T^P^M-ei 5#lfctfiUfc 0 ^V^T* [l 
- (2-7* b=3rv-7^=./U) -4— (3-p< b^i/7x=/l/) t°^p^y-4— T 
5 /V-] yt^/Ujip^X/Ufc^—b (50 mg, 0.126 mmol) (D^f/l/*;I/i^75 K(0. 

5 mi)^m^om^u^m.x*2 5mmmwvtc 0 &<p, ^ ^ / — ^ (13 mg , 0.13 

5 mmol) % 7^^it-f-hV V A (6 mg, 0.135 mmol) (Oi^^^/U^jUJ^T ^ K(0. 5 m 

10 „ M^^^^b> Wbfcfz.mm&is}) X'fsi'X^J*?*'? hify-?^— fc<fc«9 
¥S0U l5M{b^9.3mg^4ife^^^ LT#fc 0 

m/z 404 (M+H) 
&Wmm : 3. 51# 

15 

HifeM 3 5-1 

1- (2-^ ^v^^nyl/) -4- (3-^ /I^) -4-tf^/Pt 0 ^ 

^^;l/M)7x^^7K=^A^Pv-f K(219 mg, 0614 mmol) (D"r hv t K 
20 ci7^^(3 ml) omx-rhWJ* (hV jtfsl'Z'}) JU) T^KOIM 

Tf7k Kn 77 ^^(0.614 ml, 0.614 mmol) ^W^UXl^mm^ bfc 0 ^ 
V^T^^Tk^bfc^ 1- (2-;* h*^:7*=/U0 -4- (3-* 

\f^<]) 4 — •ft)\'i$T)\''T y c K (lOOrag, 0. 307 mmol) (£>7=- h 7 k Kn 

77^(1 mD^^P^, ^T'lT^M^bTto S^^fP^bT^^TTK- 
25 It^^/l^n^Tjf&tij Lfc 0 ^l££^&£7kT-&#Lfc^ 4£tM 

w Yif^-y vmmi^ mmfc&^65mg &m&mvtwk tt# 

30 m/z 324 (M+H) 
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ftttttlHJ : 2. 67# - - - - 

MMffl 3 5-2 

1- (2-^ Y*c*/7 z*~>\s) -4- (3-^ h^v-^^^/lx) -4- 

m/z 400 (M+H) 
teWtifm : 3. 09# 

10 

mmm 35-3 

4- (2-^nnf^/i.) -1- (2-* y^i/y^^sv) -4- (3-^h^iX 

m/z 358 (M+H) 
fiMWIHl : 2. 82# 

3 6 

20 [1- (2— * h*f7^~/U) -4- (3 Y3r*y7 zc=.;]s) fcV<JJ -Jy-A 

1- (2-* =c~;v) -4- (3-^ fc^ye^-4 

^tU^P7^ K (0. 523 ml, 5. 84 mmol) & 0 $T'JltllT' 4 B$ffl%# b7c„ 
25 i£«t> s ^fM/U7 5 K(0.02 ml), Hr^y ?V# 4 K(0. 13 ml, 1.45 ram 
ol) SriiJP Lfc KJS&afc&aMB U W^^&ffi^T*#&Lfc 0 ftbftfcgljg (100 
mg, 0.252 mmoD^-r h7t Kn77^(3 ml)8$KK: s -78^T0. 94M<D7 /HJ 
f !7 AiX^ n^^ty-^x^x-f^M^. 6 ml, 0. 564 mmol) SrflPX., -78 

^•ei^r B m^ufc^^^#Mb N ^MT26^r H m#bfc 0 k^sti&ip^t 
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5 m/z 402 (M+H) 
^B#P^ : 2. 99# 

mmm 3 7 

1- (2-* h^-i/y^—Sl') -4- (3-^ f=3rv/7^=/^) -4- { [ (4- 

[1- (2-p< \>*ri/7^-;]s) -4- ( 3 b^^^^-^) fcV<y^:/_ 
4-^/1^] h (103 mg, 0. 253 mraol) <D*/ * ^-/UfrjVJ* 

T% K(2 ral)*§^^ 4 - \>;V^s*;V7 4 V ]) *7 1* (58. 6 mg, 0. 328 romol 

15 MJ!)A(16 mg, 0.089 mmol) S^P £ fc a ^J&^££&fpi£{bT ^ = T*fc&#\ 

x-t&m vmm vtc a mm&mmmm u # e> *tfcas& y # ^ a o ^ h 
its mm&? ^f^77^ 

20 m/z 466 (M+H) 

flM$&#P^ : 3. 47# 

IHJ&M3 8 

[1- (2-p< h^rv^^^/k) -4- (3 h=¥v-^3i=7P) fc°-<y^>'-4 
25 — >fA0 ^f/^y^;i/*;w^- h 

[1- {2-^- =^.=.;V) -4- ( 3 — * Y ^=-}V) fc'^Uv 5 ^- 

4-^T/U] tfS—JV (55 mg, 0.167 mmol) Orh7t 37 7^(1 mD^^tZl 
% ^VvVW y S'T*- b (0. 044 ml, 0. 334 mmol) &Mx.75mX12mmWtW Lfc e 
&$*s<lsi?jl"( y->T*~ h (0. 027 ml, 0. 218 mraol) Sr2^ilAq L7c„ ^&ij££ri& 

30 fq^^7K^&t\ mm^^xmm^o mmm^mQ^km^x^i^tc^ ^tk 
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m/z 461 (M+H) 
5 ^^F^ : 2. 84# 

mmm 3 9 

2- { [1- (2-^ h^i/^^^/l^) -4- (3 h^v'^cr^/P) fcV])>; 
i/-4 — -1H — {yji/Y— 3 (2H) -i?*l/<D&&. 
10 { [1- (2-7« h^i/7x=;l/) -4- (3-;* f^v^^n/P) bf^.y 

-4 — f/l/] *^vW T^V (50 mg, 0.153 mmol) ©Tirh^MJ/Kl ml)— tK( 
1 mDI^IlC, Y$r*/y$)V4 5 K(33 mg, 0. 153 mmol) ^liWX.^. 

mx» 2 6 mmtm brc 0 s^^tk^o^Ts @^^^/i-"ei4mbfco 

Il26mg £ LT#7c 0 

m/z 457 (M+H) 
^^F^ : 2. 78# 

20 

. WI4 0 

4-^^-1- (2-?l hlrl'y^-Sl') -4- (3-^ t"^ 

y i>^<D^ 

1- (2-^ f^v^^-zW) -4- (3-7^ h^v^^-^) - 4 - l^/Hf 
25 (38 mg, 0.117 mmol) (D^^/—/U(l mDU^^W^, 10%/^v>!7A 

-^^(10 mg)*1}\\^ 7K^#ffl^T> ^-C3B#r^#b7c 0 ^^^aibTci 

\Y&m 3 7 m g &&fei&2tfc*& i: LT#7c„ 

30 m/z 326 (M+H) 
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nis^j4 1 

4 -z^=f-=-)V- l - -4- (3 -J Y^-i/y t° 

5 ^y$?yo^ 

4- (2-^pnt*^;l/) -1- (2 — * b^p-S^ -4- (3-^ 

*S7zs.— JU) fcV<y $?V(100 mg, 0. 28 mmol)<£> h/loc^(2 mL)%ffc\Z.* OgT** 
]} $rA-t-^b^K(32 mg, 0.28 nrnol) SrJH^. 1 1 0£T88#fflH*#U;fc. ^J&f& 

p h #9 7 A —\c «fc 9 MSS U *Ste^54rog& £ bT# 

fc. 

m/z 322 (M+H) 
15 fiMWIffl : 2. 73# 

31^4 2-1 

4- (3 h^7a=;U) — N, N-^f/U-l-lfJJ § S^f— 2 — >f /Hf 
^y v 5 ^- 4 -^/^^v-T 5: K fflfejft©^ 
20 a) 4- (3-^ b^riX7^=/V) - 1 - M V 5 S?^- 2 — f/H? 4 - 

jjA*$—A'9 o y k 

lifH^^ 0 £ C^*3V^T4- (3-* h'frV^asA') - 1 - 1° y ^ v^- 
2 — < /Hf-^ y i^V- 4 Og, 3. 19raraol) <DW n a * ^(20ml)*g 

N, N-^f/^MT^ K (2 ED „ ^{b^f-y/^ (573 n 1, 6.38 
25 mmol) ^Px, £iftfc:#M&L;/S:. 4B#FpS?^ RJ4?i£«r»BEail6 U h;^yS:JPt 
T*HI*ilMftt^«r|fc53gU i^Sr«ffi«i!j|Laa^4fcl. 13g£6£,@#:£ LT 

b) 4- (3-p< h=¥;X:7^~/U) -N, N-^^/P-l-try ^v^-2—f 
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2 fcV< y ^V- 4 -iSA^^^if n y K 4t^(50mg, 0. 151ramol) 
a a ^ * ^ (1ml) t> 5?* ^/^T 5: is • (14. 7mg, 0. 181ramol) „ h]Jx 

5: ^(84/z 1, 0. 604mmol) fcJBx.fCo «HK8H*bfe« N i&fP^Tkii-?- h y !> 

c) 4- (3 — * h^->7s^) -N, N-vM^/l'- 1 -try 5 -S^V— 2 — ( 

y^t 0 ^ y i?^- 4 - ja/v^^r 5: K W8tM 
10 ti#i^T^ Mlc*svvr4- ( 3 Y*c*y7=.=-jv) -N, N-v^^vi^ 
- 1 - 1° y $ 2 — f A-fc'^y 4 -^/I'/J^v'T 5; K(44. 8mg, • 

0. 132mmol) ©ffeifcc^vKl. 0ml) 1 M— ttfflfe • *?*J?-A,zzi— 7VU(158ul, 
0. 158mmol)SriQ^7c:„ 1 B#FpS3#. Rj^^tC^^^— xM3. 0ml) SrJPxL. r*V 

m/z 341.2 (M+H) 
IMWIKI : 2. 67# 

HWJ 4 2-2 

20 N— (3 -^y^/l/7s=^) -4- (3-^ hdf-^^^^/k) -l-tfy^v 5 

mmm 42-u mm\z ^xmmfc&m*&& urc 0 

m/z 493. 3 (M+H) 
25 ftftftft : 3. 51 # 

H»i|4 2-3 

N-^/U-4- (3-p« h^r^^^n/U) -i-^y 5S^-2 — f/Hf^y v? 
^ - 4 - # 71-4? =3r i/7 ^ K iSgMfe©^ 

30 mmm 4 2 - 1 1 mm?. 1x^1^^*^ ufc 0 
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m/z 341.2 (M+H) 
fiMWRB : 2. 55 # 

5 HJ£#ij4 3-l 

4- (3-^ h^i/7x= A') -N-^^/W- 1 -t°y 5i?y-2— f^tvpj; 

nm^i 4 2 - 1 (Da) , b) £ mmiz Lxmmit^^m Lfc 

10 m/z 327.2 (M+H) 
ffiaWM : 2. 80 # 

Hffittl 4 3-2 



15 N-^^/W-4- (3— 7« — 1— IfJJ 2— >f/H*«<!J 

mmm 43-u i^at- lt*i^*^ t7c 0 

m/z 403.4 (M+H) 
20 {fcjf B#HU : 3. 36 # 

HJSM4 3-3 

N- (v^m^/l^^) -4- (3-p< h^rv^^c—^) -i-try 5:^^-2 
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m/z 479. 3 (M+H) " " ' ' 

&W&m : 3. 84 # 

mmm 43-4 

5 N- (3, 5 -i^-tert-^^/^y^^jU) -4- ( 3 ^-/U) -1 

^WJ 43-U H313lfc UT^Mfb^^r^ UfCo 

m/z 501.2 (M+H) 
10 &&mm : 4. 40 # 

HMM4 3-5 

4- (3-p< zc—;V) -N- (4-^/VxJsy ^-4— >f/K7 a^AO -1 

15 43-u mm^ i,xmmfc'&m*'&j& Lfc 

^-NMR (DMSO-de) 8 I 1.86(2H, ra), 2. 61 (2H, m), 3.00(4H, m), 3. 23 (2H, m), 
3.70(4H, ra), 3. 73 (3H, s), 4.40(2H, m), 6. 59 (1H, dd, J=4. 6, 4.6Hz), 
6.81(1H, m), 6.83(2H, d, J=9.0Hz), 6.96(1H, m), 7. 01 (1H, d, J=8.0Hz), 
7. 27 (1H, dd, J=8.0, 8.0Hz), 7. 37 (2H, d, J=9.0Hz), 8. 33 (2H, d, J=4.6Hz), 
20 9. 14 (1H, s). 



N-^<^^-4- (3-^ -l-t°!J5^y-2-^;Hf^y 

25 ^y-4-*/^ft7$K©^ 

n-^<>'v 5 /w-4— (3-* h^i/y^—fr) — i — try 5: v 5 ^- 



HWJ4 4 
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]) 4 —JJ/ls^T % K (1-2.0 mg, 0.0298 mraol) ©b;l/xy(0. 200 ml)^^^ - 

^MtC-C, D-yy^I (58.4 mg, 0. 144 mmol) 60tCT9«# 

fc«fc 9. *®ffr£*&6. 88 mg&&#J£,P H £ LT#7c 0 
5 l H-NMR 5 (CDC1 3 ) ; 2.32-2.44 (2H, m), 2.67-2.78 (2H, m), 3.30-3.44 (2H, m), 
3.79 (3H, s), 4.32-4. 45 (2H, m), 4.74-4.77 (2H, ra), 6.44 (1H, t, J = 4. 7 H 
z), 6.82-6.87 (1H, m), 6.97-7.05 (3H, ra), 7.10-7.20 (1H, ra), 7.23-7.28 (2H 
, m) , 7. 33 (1H, t, J = 7. 9 Hz) , 8. 28 (2H, d, J = 4. 7 Hz) . 

10 ^»J4 5-1 

a) 4- (3-^ h^v'^oi^/U) -i-tfy f;v-N-^/!Jy- 
5— f^t°^!J v ? ^-4-^^7j?dr^T5: K 

15 mmwm%.T, mswi&^xzmw* 2 - 1 © a ) -c#fc 4- ( 3 - p< b 3^:7 ^ 

=-A0 - 1 - t° y 5 v 5 ^- 2 -4 })i?^-4- p!) F 

(50rag, 0. 151ramol)$r^^ n n^^^(lml)tC^U 5-T ^ / * / V J' (26. Orag, 
0. 181mraol) > h V zx^AsT 5 ^(84^ 1, 0. 604mmol) &Mx.fe a LfcgK f& 

S\ ii^nvb^77>f - T^it 5 i i }i J: ^S^ft46. OmgSr^fe^ 
/v£ UtUfc. 

b) 4- (3-^ h^ri/7x=;l/) - 1 -try 5 v 5 ^- 2 — f/^-N-=¥7 y 
5 — f/Wtwy 4 -*^^r^7 ^ K 

25 HJS^J4 2 - 1 cOc) £ tT^Ift^^^ bfc 0 

m/z 440.4 (M+H) 
{%Wmm : 2. 40 # 
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mmm 45-2 - - - - 

4- (3-^ h^>7x=/!/) — N-t°y -^>-3 — i-t°y 5: 

ra/z 390.2 (M+H) 
£M$B#Pm1 : 2. 32 ra- 
ni^ 4 6 

10 2— {4- (3 — ^ hdr>>:7^-,u) —4- [ (4-7x-;l'e^7^y- 1 — i 

^fH^ffl^CF. ^^*5V^HJi^>l4 2-l^)a)T#fc4- (3-^hdr>>^^ 
- 1 - fc° y ? S?^- 2 --f y i^- 4 n!)K jfig^sL 

(50mg, 0. 151mmol)^i^^ na^ ^^(lml)tC^^U 4 -^^—/UfcV^ v>i/ 
15 (28. Oul, 0. 181ramol) N h V ^-^JVT K is (84 ix 1, 0. 604mmol) ^0^fc o 

SM{b^50. 3mg^Sfe@^i: lT#fc 0 
20 l H-NMR (DMS0-d 6 ) 6; 1.85(2H, m), 2.27(2H, m), 2.83(4H, m), 3. 25 (2H, m), 
3.40(4H, ra), 3. 72 (3H, s), 4. 47 (2H, m), 6. 58 (1H, dd, J=4. 8, 4.8Hz), 
6.8K6H, m), 7. 16 (2H, in), 7. 29 (1H, . dd, J=7. 9, 7.9Hz), 8.33(2H, d, 
J=4.8Hz). 

25 7 

N-tfi/^n[2. 2. l]^7°b- 2-^yU-4- ( 3 h *ls7 a^^/V) - 1 

-t°y ^ s^-2— fyut°-<y v?y-4-*;v^^/7? K©^j* 

^/^) - 1 - 1° y ^ 2 --r^t°-< y s^v- 4 p y k 

30 (50mg, 0. 151mmol)£r^ no^ *:/(lrol)lC^?U (+/-) -endo- 2 -/ /VtSjV 
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^7?y (27r0mg,"0. 181mmol) N h V X ^ (84 ju 1, 0. 604mmol) ' 

5 yWn— =f}V/^ drf- Vt?Sfc^i-5 rtia^ «M^^37. 8mg£6£.@# £ UT 

^-NMR (DMSO-cQ 6; 0. 99-1. 33 (7H, ra), 1.76(3H, m), 2.07(1H, m), 2. 28 (1H, 
m), 2.58(2H, m), 3. 13 (2H, ra), 3. 72 (3H, s), 3. 86 (1H, m), 4. 36 (2H, ra), 
6.57(1H, dd, J=4.5, 4.5Hz), 6.81(1H, m), 6.90(1H, m), 6.95(1H, d, 
10 J=7.8Hz), 7.23(1H, dd, J=7. 8, 7. 8Hz), 7. 27 (1H, d, J=6. 6Hz), 8. 32 (2H, d, 
J=4. 5Hz). 

mmm4 s 

3- (3 — ^ Y*i/-7^~/V) -8-t°y 5^^-2-^/1^- 
15 3. 2. 3 -%;Vi£*c*/T^ K©£-jfc 

a) *?zz.>5-A, c i s - 1 -^y^tfo U S^- 2, 5 -^/Wtff^U— h 
*Ja^f-jV 2, 5— S^/n^-T^fVgfcdO.Og, 0. 0278mol)(7^^<^^(30ml)^ 

^SralMUfCo ADm&# : ihUT/5^> 'O-v^KT V(10ml) Sr50^rtTWTU 

20 »v/y*^7A^P7f^77^t«u mmik&m. 42 g & 

X H-NMR (CDClj) 5; 1. 19 (6H, t, J=7. 1Hz), 2.06(4H, m), 3.42(2H, m), 3.94(2H, 
s), 4.0K2H, q, J=7. 1Hz), 4.02(2H, q, J=7. 1Hz), 7. 20-7. 35 (5H, ra). 

b) ( c i s - 1 -^y^t'P JJ 5?^- 2 , 5 - 7^) * / —A' 

25 tK^LP f^A7/K = £3.(67 lmg, 0. 0177mol) (D=r Y 7 t Kn 7 7 ^(50ml)§§ 
SMfcK^ OXHCSJV^T^^/V' c i s - 1 -^yv'/Vk'P U 2, 5 -S^/l" 

7j?^i^W— b (3.6g, 0.0118mol)O^ f7t Kn ~7 7 V(14mr)^^^20^*^tT^ 

30 A^a-^h^7 7W'--^«fc!9 3[t^bT^M'fb:^2.55gS:il^,?ft^i: LT#fc„ 
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^-NMR (CDCI3) 5; 1.8214H; -ifl), 2.07<2H, brs.), 3. 03 (2H, m), 3.37(2H, ddd, 
J=11.0, 3.5Hz), 3.4K2H, dd, J=11.0, 4.4Hz), 3.80(2H, s), 7.30(5H, m). 

c) c i s - 1 — <Vv f /W- 2, 5 - If* a o ^ bfu JJ 

(c i s - 1 -^y^/H^O D 2, 5 -iM/lO Z?t ? / — /W2.3mg, 

.5 0.0104mol) (Dt n n (23ml)^^^ > 0°C ^$5 V^itfl^^-A' (2. 72g, 

0.0229mol)£r*$>o< !5lTLfcf, 30#ra««EL&. Sf£^t^TSiU # 
£>*Lfc2g*6£r 2 - -/K25ral) Ti5fc#- UTjRJBflS'd'Ifcl. 83g& £ L 

xmc 0 

10 ra/z 258.0 (M+H) 
£M#B#P£ : 2. 82 # 

d) 8 -^i/v^- 3 - (3-^ h*<-z/y^~M -8-rif\fiy^t2[3. 2. 1 

55% -7R Iff b U ? A (42rag, 0. 956mmol) <£> N , N-^^WM7U* 
15 (LOrnl)^?^^ 0°C^:fc5V^Tc i s - 1 -^^v^- 2 , 5 - If * n a ^ 
M t°n U i^^^(100mg, 0. 33mmol) N 3 h*->7 ^=.;VT±: V V 

/U(45.4mg, 0.308mmol)ON, N-^f/V^T^ K(l. 0ml) $>o < <9 M 
Tbrc^, 35^N, N-'^f/W*^T5 K (1.0ml) Tifcv^^ ^iftTl^lffll* 
#Ufc. 3S^45 0 CTlNFP B ia#Lrc^,"7K^PxTSi^Sr^lli$^ g^m^/WC 

l H-NMR (CDC1 3 ) 6; 1.86-2. 36 (8H, m), 3. 28 (2H, m), 3. 51 (2H, s), 2. 82 (3H, s), 
25 6.78(1H, m), 7.02(2H, m), 7. 16-7. 49 (6H, m). 

e) 8-^^^-3- Y^yy^^/V) - 8 -Tif n [ 3 . 2. 1 

8-^^^-3- (3-^ h^v^7ai=.7U) -8-Tift^>^a[3. 2. 1] 
^ * ^- 3 h y /K50. Orag, 0. 150mmol)©S^ ?yl';*A'*'¥$' K(lml) 

30 mmz, ^^*3V^T6N-7K^b^y ^A7K^(lml)^Tb, 100°CT6^m# 
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i £ «fc DMI^29. 9mg«r&H&@#i: UTifc, 
5 l H-NMR (DMS0-d 6 ) 5; 1.84(6H, m), 2.86(2H, m), 3. 11 (2H, ra), 3.44(2H, s), 3. 
71 (3H, s), 6. 76 (1H, dd, J=7. 9, 2.0Hz), 6.86(3H, m), 7. 17 (1H, dd, J=7. 9, 7. 
9Hz), 7.21(1H, m), 7.29(5H, m). 

f) 3- (3-t< su^M - 8 - fcTJJ ^ *Jl/— 2 — 8 -Tif IfV^ 

n[3. 2. 1]^-^^^— 3-*^#*i/7 5 K 
10 8 -'O-vvl^- 3 - (3 h^i^7^=./U) -8-T1ftfi/^p[3. 2. 1] 
OrtZ'y- $ KdO.Orag, 0. 0285mmol) / — /U(0. 5ml) fgWi 

^ N Mt::*3V>T10?6-^9^^^*(2mg) N =¥^T^^^A(40mg)^P^, it 

tco ll»N,N-^^;^Mr? K(0.5ml)#«K: % ^i&fc&V^-C^* y 
15 & (7. 9rag, 0. 0571mmol) N 2-^ a a fc° y 5 (4. lmg, 0. 0285mraol) ^P*^ 70°C 

frb&ixy *^*7A^ o-r h^^-f-t-J; 9 LT^Mfb^fc 4mg£ £#, 

20 l H-NMR (CDC1 3 ) 5; 2. 00 (2H, m), 2. 14 (2H, m), 2. 31 (2H, ra), 2.80(2H, m), 
3. 75 (3H, s), 4. 81 (2H, m), 6. 44 (1H, dd, J=4. 8, 4.8Hz), 6. 74 (1H, m), 
6.83(1H, ra), 6.90(1H, m), 7. 18 (1H, dd, J=8. 0, 8.0Hz), 8. 26 (2H, d, 
J=4. 8Hz). 

25 H»!l4 9 

ff-As 8- (2-* h^7x=-M -3- (3-^ -8-T 

iFfc*^n[3. 2. l]^^y-3-«^Wf©^ 

a) i?=c?-j\s ci s-1- {2—* \>*?S/'7x.=-M t°nyv ! y-2, 

30 S**?7l' 2, 5 -v ? ^n^E-Tv ? t°>'^(8.0g, 0. 0222raol) h (25ml) ^ 
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m^8o°c\zmm\^. mm*w±^x^h2-^ h^T^uyaig, o.333moi)sr - 
4o#a>#-o&Tu mnoo°cTiiR#Fp^#Lfc 0 fcj&mm&m&tiiT&i^ mm* 
mmmm lt# b nttmm* y * ? + v??* -xmm 

5 l H-NMR (CDCl^ 8 I 1. 25 (6H, t, J=7. 2Hz), 2.2l(4H, m), 3. 71 (3H, s), 4. 21 (4H, 
ra), 4. 36 (2H, ra), 6.70(1H, m), 6.82(3H, ra). 

b) [c i s-l- (2-^f^>7x^;I/) hTn V i?f-2, 5 /VYJ * # J 

•$mm 4 8b)t wmz. ttfi^^M 

10 l H-NMR (CDC1 3 ) 6; 2. 01 (4H, m), 3.08(2H, m), 3. 38 (4H, m), 3. 41 (2H, ra), 

6.96(1H, dd, J=8.3, 1.3Hz), 7.01(1H, ddd, J=7. 7, 7.7, 1.3Hz), 7. 18 (1H, m), 
7. 28 (1H, dd, J=7. 7, 1. 7Hz). 

c) ci s-2, 5 -If* (^OD^f;l/) -1- ( 2 b 3r*/Z7^—M 

y^ 

15 mmm 4 8 c ) t immc lt^m^^-^ l^. 




^-NMR (DMS0-d 6 ) 5; 1.86(2H, m), 2.07(2H, m), 3. 39 (2H, dd, J=10. 5, 8. 5Hz), 
3.54(2H, dd, J=10. 5, 3. 3Hz), 3.68(2H, m), 3. 80 (3H, s), 6.86(1H, m), 6.96- 
7. 11 (3H, m). 

d) c i s-2, 5-tf;* (^vtupt^/u) -1- (2-^ b^^x^k) t°n 



c i s-2, 5 - If* (fvvz^T-jU) -1- (2-p? h^rv-^x.^^) fa y 
4&lfe!fc(720mg, 2. 32mmol) Sr^^/^— f/KcBSU ^fn^TK^ h 

25 614mg«rSfcJtfe@#:£ LT#7h„ 

^-NMR (CDC1 3 ) 5; 1.92(2H, m), 2. 16 (2H, ra), 3.27(2H, dd, J=10. 5, 8.8Hz), 
3.5K2H, dd, J=10. 5, 3. 3Hz), 3. 72 (2H, ra), 3.85(3H, s), 6.87(lH, ddd, 
* J=7. 5, 7.5, 1. 5Hz), 6.90(1H, m), 7.00(lH, dd, J=7. 5, 1. 5Hz), 7. 13 (1H, ddd, 
J=8.2, 7.5, 1.5Hz). 

30 e) 8- (2-^ y*i/-7 -3- ( 3 - * h 3r ^-/U) -8-TlFfc* 




20 
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V*n[3. 2. 3-#/M?~ h P/U 

h y *A(541rog, 0. 0124raol) ON, K 
(l6ml)^.^^^ N Ot^^T c i s-2, 5 -If* (^ntM^vlO -1- (2 
— Y^-^-y zc=^;V) t°n U v^CSlOrag, 2.95ramol) > 3 Y ^ci/V zr.=^;VT^z 
5 b y yu(870rag, 5.91mmol)<£>N, N — v 5 ^ f;l/*M7 ^ K (14ral)|gfi££:15# 

T2B#ITO#L7c 0 3C»C40t5T3B*|IBJW^U)t«^ TkSrJDxL-CKlSSr^Jh^^ 

^-NMR (CDC1 3 ) 8 ; 2. 17 (2H, m), 2.32(2H, m), 2. 46-2. 57 (4H, m), 3.76(3H, s), 
4. 39 (2H, m), 6. 80 (1H, m), 6.88(4H, m), 6.99(1H, dd, J=2. 2, 2.2Hz), 
7.08(1H, m), 7. 26 (1H, ra). 
15 f) 8— (2-* h^i/y^^-M -3- Y*ci/7 




8- h^is?^-/^) -3- (3-^ b^v'7i^/l') 

^n[3. 2. l]*^*^— 3— ^/Htf^ h yyK285mg, 0. 818mmol) ^VW* 

20 /U^^^K(4ml)^^^M^*5V>T6N-7k^b^ y # A*ig?K(4ml) «r«T U 
lOO'CTlOBtPffiflH* Lfc. RjES?g»c«r0 < Cm^ Lfc^ s zk (12ml) ZDUz.30ftmW Lfc 
. ^^«:»£E«jflLT*S^«l295mgSrefeH#:i: LT#fc 0 
X H-NMR (DMS0-d 6 ) 5; 1.73(2H, m), 1.94(4H, m), 2. 89 (2H, m), 3.69(3H, s), 
3. 72 (3H, s), 4.24(2H, ra), 6. 67-6. 86 (7H, m), 6.92(1H, brs. ), 7. 15 (1H, dd, 

25 J=8.0,8.0Hz), 7. 34 (1H, brs.). 

g) 8- (2-^f^7i=;U) -3- (3-^ -8 

-nFtrf^nCS. 2. l]^-^^^-3-^/k#=3r^U— b 
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8- (2-7* h*is*7*:~7U) -3- (3-p< x.^-A') -8-T1flf>> •• 

^n[3. 2. l]^*^- 3-* ^#>^T^ K(345mg, 0. 941mmol) ^ ^ffljc 

*5v>T^<b7K^ii(5. omi) srin^, a«tT 14 Rfcmm&ffimmm 

5 ft-fb**ifeift(470iiig)ON, N-i?^f/I/*^7§ K (5.0ml) aS»fc > &JSLK::S5 
VvCKgHrf£A<2. 19g, 5.65mmol) % 3 Vi£* ^VU(279 jti 1, 3. 77mmol) SrflBxu 4 
. 5R#IKfi£# Lfc„ ^^-fe-iXl>A(1.88mmol) N 3 !7<fb^ 88mmol) ^rii*B U $ 

l H-NMR (CDC1 3 ) 6; 1.81(2H, m), 1.92(2H, m), 2.34(2H, m), 2.97(2H, m), 3.66 
(3H, s), 3.77(3H, s), 3.83(3H, s), 4.29(2H, m), 6. 74 (1H, m), 6. 82 (4H, m), 
6.88(1H, m), 6.92(1H, d, J=8.0Hz), 7. 17 (1H, dd, J=8. 0, 8. 0Hz) . 

15 

HJfeM 5 0 

endo-9- ( 2 h^v^n^/I^) -3- ( 3 — /■ h **y7 ^=.;V) -9- 
T1ft^^n[3. 3. llyr^-3-^J/U^m<0^ 

a) *?*?>A> c i s-l - (2-^ h^c^y fcV<y i?>-- 2, 
20 /M^v'W-h 

2, 6-^^n^E-^^ 0 ^ ^Vl^;*7VKl0. Og, 0. 0289mol) <D i>/l^^(30ml 

80^^*3 V ^X2-* h^7_=JJ ^(5. 34g, 0. 0434mol) £r?&T U 100°CT 

25 &^-r y tv^-^^s^i-s r. £ m «t 9 &S{b£-4fei. 24g£r6£@#;£ 

l H-NMR (CDCI3) 6; 1.56(1H, ra), 1.92(5H, m), 3.48(6H, s); 3.86(3H, s), 4.21 

(2H, m), 6.82(2H, m), 7.09(1H, m), 7. 15 (1H, dd, J=7. 7, 1.8Hz). 

b) [c i s-l- (2-^ x.~jv) fcXJJS^-2, § -*?<i * ? J 
30 — 
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l H-NMR (CDCI3) 8 ; 1.57(1H, m), 1.68(2H, m), 1.95(3H, m), 2.90(2H, ra), 3.01 
(2H, dd, J=10.6, 1.4Hz), 3. 11 (2H, m), 3. 18 (2H, ra), 3.90(3H, s), 6.98(lH, d 
d, J=8.2, 1.3Hz), 7.03(1H, ddd, J=7. 7, 7.7, 1.3Hz), 7.23(1H, m), 7.33(1H, 
5 dd, J=7.9, 1. 6Hz). 

c) c i s-2, 6 -If* (?uu*?sU) —1— (2-^ t°^< 

y 

[cis-1- (2-t« h*i/7^—M fc'^y 2, 6 —it'fA'li?* 

— ^(980rag, 3.90ramol)©^nn7^/lxA(10ml)^^^ N O'C^V^&'fb^-^/Kl 
10 .02g, 8.58ramol)&MTU ^MT30#^# Lfc 0 £ h te3&SfETl0#8M$ Lfc^L 

15 ^-NMR (CDCI3) 5; 1.51(3H, m), 1.91(1H, m), 2.00(2H, m), 3. 14 (2H, dd, J=ll 
.0, 7.0Hz), 3. 19 (2H, d, J=ll. 0, 2.9Hz), 3.42(2H, ra), 3.82(3H, s), 6.89(2H, 
m), 7.22(2H, m). 

d) ex 0-9- (2-^ h^v-^^^/1^) -3- (3-^ h *riy7 -9 
-riFlfV^P[3. 3. l]yty-3-^^MJ^,J;Utendo-9- ( 

20 2-* h*i/*7*.^/U) -3- (3 h*ris-7~~/l') - 9 -7f a [ 3 

. 3. l]/ty-3-^;i/^MJ;k 

b V & i» (254mg, 5. 83mml) <DN, N — f/l/^/UA T ^ K (4. Oral 

)mmWi^c i s-2, 6 - {^nu^^;v) - 1 - ( 2 h^r^^^^/k 

) tT-^y v ? V(400rag, 1. 39mmol) N 3 — * h ^ ~/l'T± h~ h V ^(409rag, 2 

25 . 78mmol) <E>N, N- v 5 ^ f^*^A7 ^ K(3. 0ml)$&i&& % 0°C&C:fcV^T$®T Lfc„ 

N, N-^f/^;l/A7^ K(l.Oral)T*gfeV>^^^U S&Ti&SflM^Ufc:. IS ' 

30 218rag (exoffc) jfc)fK4fe <k LT, 150mg (endoft:) £r&3tfi@#: i: UT#fc 0 
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exo-9- (2-* h^y^^jU) -3- (3-* h*^?^-^) - 9 — T ' 
1fbf^n[3. 3. l]^^- 3-#/Wj^ MJ/W l H-NMR (CDC1 3 ) 6; 1.69( 
1H, ra), L86(2H, ra), 2.06(2H, ra), 2. 20 (1H, m), 2. 34 (2H, dd, J=14. 3, 2. 6Hz) 
, 2. 67 (2H, dd, J=14. 3, 7. 5Hz), 3.62(3H, s), 3. 69 (3H, s), 4. 14 (2H, ra), 6.7 
5 1-6.89(5H, m), 7.02(lH, dd, J=2. 1, 2.1Hz), 7. 09 (1H, m), 7. 22 (1H, dd, J=8. 0 
, 8.0Hz). 

en do — 9- (2 -J- ^=^/U) —3— ( 3 -j* h ^i/^^—sU) -9 — 

Tlf tfv^n [3. 3. l]y^-V-3-^/U^= b V A?; X H-NMR (CDC1 3 ). 5 ; 1. 3 
6(2H, m), 1. 68 (1H, m), 1. 90-2. 13 (5H, ra), 2.74(2H, ra), 3.85(3H, s), 3. 88 (3H 
10 , s), 4.34(2H, m), 6. 87 (4H, in), 6.96(lH, m), 7. 20 (2H, m), 7. 33 (1H, dd, J=7 
.9, 7.9Hz). 

e) endo^9- ( 2 h **/7 a^—sU) -3— ( 3 — * b ^v^7x=;I/) - 
9-T1ft'iX^a[3. 3. l]/ty-3-*/^>7 5 K 



mmm 4 9f)i mm- vxmm^^^ ufc D 

15 ^-NMR (DMSO-de) 5; 1.46(3H, ra), 1.82(2H, m), 1.95(1H, m), 2.45(4H, m), 3. 
53 (3H, s), 3.63(3H, s), 3.99(2H, m), 6. 59-6. 74 (5H, m), 6.82(1H, s), 6.89(1 
H, ra), 6.94(1H, d, J=7.9Hz), 7.05(1H, s), 7. 10 (1H, dd, J=7. 9, 7. 9Hz). 
f) t'^A' e n d o - 9— (2-^ b^i/7 ^—A^) —3 — (3 b*c^7 
—fr) -9-Tif tf^^n[3. 3. ljV 3 /Utf^-i/U— b 

20 endo — 9— ( 2 — J b 5r*/7 x.=->V) -3- ( 3 — * b ^—/U) —9 

-Tif^v-^n[3. 3. 1 ] J 3 JU7$3ciyT ^ K(150mg, 0. 394mraol) \Z 

K(3.0ml)^^?U MLfc*5V^.3 ?<fb* 5vW98/z 1, 1. 58mmo 
25 1), ^iri/l>^(1.03g, 3. 15mra61) ^0^,3 0^^ bfc 0 &ftJi&fbT^~!7 

30 l H-NMR (CDC1 3 ) 5; 1.63(4H, m), 2. 01 (2H, ra), 2.61(2H, dd, J=14. 3, 7.3Hz), 2 
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.71(2H, dd, J=14.3, 2. ?Hz>, * 3. 63 (3H, s), 3.64(3H, s), 3.70(3H, s), 4. 11 (2H ' 
, m), 6. 65-6. 83 (5H, m), 6.94(1H, ra), 7.00(1H, m), 7. 13 (1H, dd, J=8. 0, 8. OH 
z). 

g) endo-9- ( 2 - * h ^~JU) -3- ( 3 h^i^i^/W) - 

5 9-TiftfV^n[3. 3. 1 ] J ±1/- 3 -jJjVtfl/m. 

t^f-jV endo-9- ( 2 Y*ci/7 ^—/V) -3- (3—* f^r;/7x^ 
;V) -9-T-*F\?l/?vlZ. 3. l]y^-^- 3 —jJAs&^-i/l'*- h (150mg, 0.37 
9mmol) ^jUX/lsft^ris K(2. Oral)*^^ ^&lC*3l N T6N-;tcaHb;& JJ ? AtK 

»«(1.0Ba)SrWTU 100 o CTiNf^# bfco KJs&«®ftSr3k?frU tKt?*3R«, 

g£r»&@#£: LT#fc. 

'H-NMR (DMS0-d 6 ) 5; 1.51(3H, m), 1.85(3H, m), 2. 41 (2H, dd, J=14. 3, 7. 3Hz), 
2.59(2H, m), 3.30(3H, s), 3. 65 (3H, s), 3.99(2H, m), 6. 62-6. 79 (5H, m), 6.8 
8(1H, m), 6.97(1H, m), 7. 14 (1H, dd, J=8. 0, 8.0Hz), 12. 41 (1H, brs.). 

15 

mmm 5 1 

4- (3-^ h^7as^) fcV<y 

1- (v 5 ^^^^^^-/^) -4- (3-^ y*r*/-7 =.~)V) tr^ys?^ 

-4— ;&/Hj?3F-W^- h (600mg, 1. 44raraol) <E>^ $ / — /Kl2ml) „ fh7tKo7 
20 9>'(6.0ml)i8iKfc > ^^@.^4oV^T10%-^^ o 7v 5 !7A^(120mg)^^^. > 7Ktff#lfl*C 

r. fh & */ V % 7^Pvh^77^t±D^I b-C^S^«J351mg 

'H-NMR (CDC1 3 ) 6; 1. 83 (2H, m), 2. 50 (2H, ra), 2. 78 (2H, m), 3.03(2H, ra), 3.66 
25 (3H, s), 3.80(3H, s), 6.81(1H, ra), 6.93(1H, m), 6.98(1H, m), 7. 26 (1H, dd, 
J=8. 1Hz). 

mmm 5 2 

{[l-(2-^ h=^:7^-/U)-4- (3-^ Y*i/7^^;\s) t°^y 
30 v^-4—OkU?vW — h<D&f& 
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{[1- {2-* \>**77-*l~jV) -4- (3-n^7i^V) tf^y^^ ' 
-4— f/RM5vW T5:^(210mg, 0.643mmol)<Dv f ^no^^^(8.0ral)^^^ % 
0 < C^*3V^^ n n=3r^^vK55jti 1, 0.708mmolK b U =.f~ASr ^ ^ (108 /x 1, 0. 

^-NMR (CDC1 3 ) 5; 2.07(2H, m), 2.26(2H, m), 2.92(2H, ra), 3. 22 (2H, m), 3.41 
(2H, d, J=6.4Hz), 3.62(3H, s), 3.82(3H, s), 3.85(3H, s), 4. 33 (1H, m), 6.7 
10 7-6. 98 (7H, m), 7. 30 (1H, dd, J=8. 0, 8.0Hz). 

mmm 5 3 

c i s — 1- (3 h^iy^^=^/U) -4-fcV<y v 5 ^- 1 —sf/Uisf n^=3f--y- 

15 4 9f)i tttl^tl^M Lfc 0 

^-NMR (DMSO-dg) 5 ; 1.41(10H, m), 1.68(2H, m), 2. 22 (1H, m), 2. 40 (4H, m), 2 
..54(2H, ra), 3.71.(3H, s), 6.78(1H, ddi J=8. 0, 2.4Hz), 6.85(1H, s), 6.89(1H, 
d, J=2.4Hz), 6.94(1H, d, J=8.0Hz), 7.20(1H, dd, J=8. 0, 8.0Hz). 

20 mmm 5 4 

4- (3-7« h^7*=^) - f/H^y v?y-4-7 5 

4- (3-7« h^7x=;l^) -1 -t°y 5 — T/^fc^y v^V-4-Tj 
/W7}?^(200rag, 0. 638ramol) (7? hAo^(4. 0rol)ig?£^^tB.fc:i8V>T b V x-f-flST 
25 ^ ^ (98 n 1, 0. 702mmol) N 7 ;r. =• /UfcX Jfr y ^7 K (142 jjl 1, 0. 657mmol) 

TU 80TCTl.5l*IB*#bfc. b y xf;P7 5 V (44 /til, 0.319ramol). W *l=. 
/U**jfcy/l'TS?K(28ul, 0. 128raraol) SriiJn U $ h fcH*WWW*MW bfc„ SJt& 

»SK»c20«-jfi:ift7K'(4.0ml)SrJP^. % ioo , CT4^8l# Lfc ^i&KI^MU b/i^ 
y^JETfSL, #kftfc7k/l&7k^7- b y r7i»7ttg?£-CpH=8£: Lfc flrffib 
30 fc@#£$cJBEl^Lfc& N ft|ftbfiltiMto$r#^. »>!)*^7A^p7 
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'H-NMR (DMSO-cQ 5; 1.62(2H, m), 1.84(2H, m), 1.92(2H, s), 3.44(2H, m), 
3.73(3H, s), 4.37(2H, ra), 6.55(1H, dd, J=4. 7, 4. 7Hz), 6.76(1H, dd, J=8. 0, 
2.2Hz), 7.06(1H, d, J=8.0Hz), 7.09(1H, d, J=2.2Hz), 7.20(1H, dd, J=8. 0, 
5 8.0Hz), 8.32(2H, d, J=4.7Hz). 

HJfeM 5 5-1 



1- (2-p< -4- (3-7* Y^-7s.=./U) -4- (t°^y^ 

[1- (2-^ h*riy7^~JU) -4- (3-p< h^v^^^k) f^JJ S^-4 
— (100 mg, 0.305 mmol) ©t'U^ (10 ml) 1ST 
p- h/i^^/l^^/l^a^-f K (146 mgl, 0.764 mmol) &Mx.Tc a 50°C*T# 

Srt'^y^ (5 ml) 2^^it^ Lfc„ fc°^y v^Sr^ffiT©* 

U H^^-/W3iJ:«?l4l±lbW^ji^7KT3|llgfe#Lrc 0 ^M^^^-M;: 

20 £ !9 figg U S®^^fe^772. 3mgT*4&&?fc#^ £ LT#fc 0 

m/z 395.3 (M+H) 
fikftmm : 2. 44 # 

25 5 5-2 

4- {[1- (2-;* j^v^a^/U) -4- (3 - * Y^Z/? xl=. >V) b'^y^ 
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5 m/z 397.5 (M+H) 

: 2. 36 ft 

5 5-3 

N-^^/I^-N- {[1— (2—^ f^rV7x- />) -4— ( 3 - ^ h^i^m^ 
10 t°^!Jv ? ^-4 — f/KM^/M x^7^ 

m/z 383. 2 (M+H) 
15 £M$l$ffl : 2. 96 ft 

mtfaM 5 6 

(6E) -3, 5-v 5 kKo^v'-7-[l- ( 2 h ^7i=/l/) -4- (3 

20 1- (2-p< h^v^7x^) -4- (3-^ f^77x=/l/) fc^ JJ i? V-4- 

1- (2-^ h^i^^^/P) -4- (3-t< h^^T^^/V) ^yi?y-4 
h (2.89 g, 8.96 raraol) <D (20 ml) ^^^tR^T> $M 

y^^/1^7K^bT/^^ = !7^ (DIBAL) ©1. 01M^=3r1h^^^ (10.7 ml, 10. 8 mmol 
25 ) ^lJUK.tc^m.t.X^U^mmMW\^tc 0 105tSfill7kSrAP^.T^SS:^T§*yS: 

U W«UB4r2N7KSHt;^hyi7A2k»?KT?ilHl % 7KT-lHIgfc#LfCo *i7M$«^ 

30 l H-NMR 5 (DMS0-d 6 ) ; 2.23-2.34 (2H, m), 2.53-2.58 (2H, m), 2.81-2.90 (2H, m) 
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, 3.33-3.40 (2H, m), 3r81"(3H, s), 3.87 (3H, s), 6.82-7.11 (7H, ra>, 7.36 ( 
1H, t, J = 7. 14), 9.44 (1H, s). 

tf-fr (6E) -3- {[t e r t —~f?"A* (S^^vl") ->V A^ttis) -7- 

[l- (2-^h^7i^/v) -4- (3 y*z/-7*.=. ju) e^y^v-4- 

1- (2-^f^7x=:;V) -4- (3-> h^^x^/l/) t°^y^^-4 
-*/W^t K (213 mg, 0.6 54 mraol) (J. Org. Che 

m. , (1991), 56, 3744. ) K^CT^/* Ufc* 3- {[ter t-^/V 

(v^^vU) ^JJyU]^-^^} -6- (v^^h^V^^^y/^) 
10 i*V;n— b (2 5 0 rag, 0. 6 5 4 mraol) <DT± h ~ h V ;U (10 ml) ^^^tK^ 
TIM"?- b V (0. 6 5 4 ml, 0. 6 5 4 mraol) * 9 f^WL*** 

•cRj5ssri*T*^«. i»xf/nci5iau ^mm^m^mtr^^ & 

15 £W*Lfc 0 V5*Wpv b^ r 7 7>f-^J;i3»3BiU-C*S^-a'«b99.8 ragSr 

l H-NMR 5 (DMSO-de) ; 2.24-2.30 (2H, m), 2.39-2.58 (4H, m), 2.69-2.86 (2H, m) 
, 3.09-3.13 (4H, m), 3.66 (3H, s), 3.82 (3H, s), 3.88 (3H, s), 4.59-4.62 ( 
1H, m), 6.00 (1H, d, J = 16.3), 6.77-7.00 (7H, m), 7.28 (1H, t, J = 8.04). 
20 (6E) -3-tKo^-7-[l- (2-y hJcZs? ^—/V) -4- ( 

t^jV (6E) -3 - {[ter t-^jV (i^pi^M Is V AS\tti/) -7 
-[1- (2-^ ^—JV) -4- (3-p< b^ri/f^—sU) 

25 — - — 5— ^•^■y^ZfY— 6— ai/^ — h (99. 0 mg, 0. 170 mraol) ©7i? }> ~ 
hy/U (10 ml) ^^7k^T47%7 5/{b7K^7K^ (0.50 mraol) ^iTLfct, 

f/HUiJiWU ^fn*W7kT'2|IJi5fc?#-Lfc 0 «6*«B»^^^«> A^«t t) ftjfe 
% 3i®Lfc<Z>*>, ^JET^&&©*L7c: 0 f y o-v h ^7 y^ — te J: 9 3* 

30 iH LT*Bfb£-*&82. 3 rngSr^feftH ^ Lt#fc, 
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m/z 468. 1 (M+H) 
flMWW : 2. 55 # 

t^jV (6E) -3, Kodrv'-7-[l- ( 2 - ^ h 3ci/-7^—jU) -4 

5 - (3-^ b*c if^-V {/U}^h-6-^/^— b 

^/l" (6E) -3-t Kn*^-7-[l- (2-/ b*->Z7 ^^/U). -4- 

— b (82.3 mg, 0.176 mraol) <DT b 9 t (THF, 10 ml) 8BfcK:-78 , CT 

1M Vz^'f-JV* b^riS^?^ (0.178 ml, 0.178 mmol) Tb7t Ka7 7^I?r 
10 STLt ^l-TK^b {5 5^-7- by 17.M8.00 mg, 0.211 mraol) *%:<D% % <D\&M 
•?1&tl2. 5^fW^# Ufco f&fn&teT ^= »7 A*S:JD^.TRJ5£:Sri(^T $*fe«x 
g*Bfe^vWz:«fc5t*WU W^jl^fP^tiT^=!7A7KT'2Il]gfc^bfc 0 *i7k 

15 ^^o-rh^77^-/Ii7>ffi : 
m/z 470. 1 (M+H) 
^^:2.42 5> 

(6E) -3, 5-S?fc Kn*i/-7-[l- (2 f> 3^:7 ^ -/u) - 4 - (3 
h^7 3i=i/l') bT-^PS?^— 4 — r/^^^b-6-^y^ y^Bfe 
20 ^=f-JV (6E) -3, Kn^-7-[l- (2 — ^ fdf^*^) - 

4- (3-^ b^rv-y 31=1/1^) tf-^y 4— -f/l']^:/ h-6-^y^i— h (21. 
2 rag, 0.0451 mraol) (D^? S — ;V (THF, 10 ml) SSRJCO. 1M itMfct b V V J* ( 
2.00 ml) x^y-;«^fiTITL, -8fe8l#Lfc 0 ISfP^T^^l7^ 

25 . ««7^*T2H?fei£Lfc„ «l7K«tift^^^!7AfcJ;»Jffcjft % ^ifibfc©"^ & 
ffiTS&Sre* LT^M<b^20. 4 mgSr^fa^ £ LT#fc„ 

m/z 456.6 (M+H) " 
««pl*ra : 2. 36 # 

30 
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mtfem 57 - - - • 

c i s-l- (3-p< Y*rx/y -4-[4- (2-p< b^is? z*~/U) \f 

c i" s-4-7^-1- (3-^ h*TTy7^~/ls) n^^f->-^7/k7}?= f 
5 (100 mg, 0.434 mraol) > N, N-lf* (2-^npi^-2-^ h^rv-T 

— !)>- (108 mg, 0.654 mmol) *5<ttJ«^^/U^^ A (180 mg, 1.30 mmol) <£>N 
, N-v^^^^tJn/I^AT? K (DMF, 10 ml) JK»?R*70 , CT?2 0 PpBJS# Lfc„ tK^t 
apfcTfOSSMfcTSiirfcSL SRsf/WciDtttiJU ^T»»Sr**C2lHlft^Ufe 

ra/z 406.5 (M+H) 
{%&mm : 2. 78 & 

15 

5 8-1 



t ran s-l- ( 3 — * V *ri/y a^~;V) — 4 - fcX^S^— 1 — (/Vis? v^*r 
20 tert-/f/V 4 -[ t r a n s — 4-^7/ -4- ( 3 — * Y*risy 



[cis-4— v^Ty -4- O-^^s^) ^ t 0 ^<7^^-l- 

1- (3-^ K^rv^^AO n^=3rf-V^7/U^= hJJ/W (2. 

25 00 g, 8. 72 mmol) &£X*t—'7^/l' 1 - v^y^^^i/U- h (l. 79 g, 

9. 59 mmol) ©1, (50 ml) $$?£fc:^i&T h V Ti? h ^v^tK 




>y^n^drv'/P]l: 0 ^<9^ f ^— 1— ^/W^f W- h*5«fcTJ* t e r t -"f^tV 4- 
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mimom-rhv (£77*, 13.1 mmoi). &to?Liz&-mmwviz 0 mamm * 

5 ^VV 4 — [ t r a n s — 4— — 4— ( 3 — h ^v'^cn—zl') v^^ n^^v' 

/U]tr^9^-1-*A^?^V— hfc6fefc£i§| (740 mg) ^itJ«t e r t -T^ 
4-[c i s-4-i/Ty-4- (3-p< h^-x-^jt^/U) is? vi^^-UA^] \?^< 

h&&&&& (3.26g) t VX^ti^tmtc. 
t e r t —Zf=f-;V 4 - [ t r a n s — 4— WV— 4— (3 — p< h 3^:7 cn^/U) 

itsst&ti^ n ^ h y ? ? ^ -/nm^m 

m/z 400. 3 (M+H) 

: 2. 61 # 

tert-yf;V 4-[c i s -4-^77 -4— ( 3 - * b ^r^y */9 
15 P^^i-vl/l fc°^^i^— 1— ^/M^v^— h 

m/z 400.3 (M+H) 
fiW*B*IH : 2. 65 # 

trans-1— (3-^ h^7x=/W) — 4 — 1°^<7 v^— 1— 4 As%s9 n-^f 

20 ^-^Uiv^yy) jv -M.miM.<D&f& 

tert-^f/V 4 — [ t r a n s — 4-iXT/ — 4- ( 3 - h ^is-y^^/U 
) P^=3rvvl/| tr-<7i?^— l-^/l/jJ?dp->V— b (500 mg, 1. 25 mmol) &4M 

Wk/i, 4-v**cV^mm (20 ml) m*«5$*fc«MT5ii*iBji^bfc. m 

25 0 mg&S&Jj&tfli: Lt#fc. 

m/z 300.3 (M+H) 

: 1. 67 # 
159-160°C 
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Il^j5 8-2 - --• 

c i s-1- (3— * b^-is7^~/U) —4 — \?^<7\?l/—l — 4;\s^<!?u^3c-V-^ 

t&xt-Zf^-^ 4 -[ c i s -4-v'7V-4- ( 3 Y v- 
5 ?u^*i/M \?^<7*J^-l-% h£rfflV\ 8-1 tmmz- 

ra/z 300.3 (M+H) 
&f#B#F^ : 1. 94 ft 
10 ib& >300t 

^WJ5 9 

4-[4- (v ? !7 ;t =/l^^/l') fcV^S^-l-' f/K|- 1 - (3-^f^7s 

15 . 1- (3 h^v^a^/W) P-'^lMo&A'Jj?^ MJ (50 

0 mg, 2.18 mmol) „ 1— (i?7^~;V* =f-jV) \?*<y*?^ (660 mg, 2.62 mmol) 
&£Xffi&t (0.250 ml, 4.36 mmol) <Dj* & / ' — As (50 ml) Wfo\Z.fott */T S fa 
mfcteSm-rbVVJ* (165 mg, 2.62 mmol) ^JBx.fc^^*T»#aL— ffiMW 

^Sr©*bfc„ v-y^^V^D-^ h^^7^-^J;i9MMU-C«M<b^l87 mg 
(Rf=0.7 N ^=3r-y-^:@^^^^=l:i) SrMjfi^tLT, 576 mg (Rf=0. 2 N ^ 

25 ra/z 466.4 (M+H) 
fcWmm : 3. 67 ft 

m/z 466.4 (M+H) 
{%W$fm : 3. 69 ft 
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nmm 6 o - - ■ • 

4 -[ (4— <^S<tAS7^—M T 5; y ] — 1 — (3-7 Y*c%s? ^fu 

(4-75 ;-7^-)V) {-7zxl=^)V) 7*7 — /U(D<frf& 
5 4-7^^/7*/^ (1.00 g, 5.05 mmol) <£:x*7 — jV (30 ml) 

K%iT7kmfcte5m-rh V (764 rag, 20. 2 mmol) ^7L.tzM.W^.^W^ b 

i:: £ 9 J*W U ^ra^Sr^^'fbr^='7A7Kt?2|lI, ^fn^7kT*2lsIgfc^b 

10 y %?)Vtw h^77>r>-^«tl9*tS»bT^®^#J959 mgSr^#,^^t b 

Ml-NMR 5 (DMS0-d 6 ) ; 2.24 (1H, br.), 3.64 (2H, br.), 5.74 (1H, s), 5.74 (1H, 
m), 6.69-6.77 (2H, m), 7.11-7.22 (1H, m), 7.23-7.40 (5H, ra). 
4 -[ (4-^<^)/-ry^i^/^) 757]- 1 - (3-7 h^^—zU) n 

15 b y /KD^J& 

1- (3 -7 fdr^7zc=/V) -4—*3cyi/?v^*r'y->'#frtf~hV Sis (40 
0 mg, 2.01 mmol) (4-7U7i^) (7^=yk) 7*7 — ?V (598 m 

g, 2. 61 mmol) <D 1 , (30 ml) *ttteS01T M^7th 

**flS»a5**^h y !7A (639 mg, 3. 02 mmol) $r*n^fc^— OfcWiW bfc„ ISfPM 

20 W*&Jn*T^«r»T$ii:;fcgU * n n^uAKJ; BfflfcHU ^T«»Sr«a^SW 
7Kt?2IiI^#Ufc 0 fcjfcffilft^^S'!* Alexia** ^iibfc©^, EtJET^ 
Sr«*bfc. v^y^Wn^ b^7 7-f-^«t!9*tMbT^M'fb^l.00 g&rgfc 

25 m/z 413.2 (M+H) 
M«B»in : 3. 11 & 

4- ( (4-[tKP^ (C7=c=-)V) ^^]7i=;W 7 5 7) -1- (3-7 
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4 — [ (4 ^1/94 >^T7 )V) T^y]-1- (3-^ Y*i/7 x.-zV) */9 ' 

a^^ri^V^^n b y )V (500 mg, 1.19 mmol) t ~mt^ (1.30 g, 11. 
9 mmol) (Dtvu-fosVJ* (30 ml) iit?r40 < CT*4l^f B W# L7c„ -t?7^ h £/BV^ 

5 ^ ^ — i <9 mm i,xmm4k&yo22e> m g &mm&&£k t ut#tc 0 

m/z 411. 2 (M+H) 
#«fR#E^ : 4. 03 # 

10 Uli&M 6 2 ' 

c i s-4- (4— 7*fc^7H^7S?S'— l->f /W) -1— (3— p« h^rv'^^^/l- 

c i s-1- (3-^ b^i^zc—^) -4-fc^7^-l— n^^f- 
^%/U7$~ hV/l- (50 mg, 0. 134 mmol) *5 £t£ h V xf;P7 5 ^ (0. 0 

15 654 ml, 0. 469 mmol) <Di?? uxi*$l/ (5 ml) WW.^^.^TT^^/^ D7^f K 
(0.0114 ml, 0.161 mmol) SrJPitfclftSHi.* T?#M&L— 8fe^$bfc„ 7k^BXL-C 

«MH'^^!>AK:J:9ft*ft, 3i©Lfc©^ ^Ti&iKSrS* L7c 0 VP*^ 
^nvf^77^HaD!Si LT»Mfc£*35. 6 mg£ £ UT#fc. 

20 Mmmvt?*~?Yjf77-('-/m.mftffi 

m/z 342. 3 (M+H) 
««F«FW : 2. 76 # 

H»J 6 3 

25 c i s-4- (4 -^y^/l/t^^-l—f^) -1- (3 — ^ Y*is~7*-=- 

c i s-1- (3-* Y^-^y z^^/V) -4-t°^<7^^— 1 — (/Uiy? u^*r-$- 
h y JV -m&M. (50 mg, 0. 134 mmol) *3«ttJ« h P ^}VT 5 ^ (0. 0 
654 ml, 0.469 mmol) (50 mg, 0. 134 mmol) iSXUh V ^^^T (0. 0654 ml 
30 , 0.469 mraol) <Di?# p n ? ^ > (5 ml) ^^^TK^^T^^^-f/^ n 7^ K (0. 
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0187 ml, 0.161 mmol) &Mitti&^M.tiX%-m.^— 8fe^#Lfc:o frZlJU X.X Rfc ' 

m/z 404.5 (M+H) 
{fcf£B$^ : 3. 07 ft 

10 c i s-4- (4-^y^Vt'^7v ? y-l — <M -1- (3 Y*c^~7 ^—/V 

) u^^^^/va^^ v y /Ko-pj^ 

c i s -1- (3-^ x.—fr) -4-tV7^y-i — f n^drf- 

^#/l^=byA- (50 mg, 0. 134 mmol) 3o <£ b y ^=f-)VT % ^ (0. 0 

654 ml, 0.469 mmol) (50 mg, 0. 134 mmol) & «fc U h V ^^/^T ^ is (0. 0654 ml 
15 , 0.469 mmol) Ov^ncM*:/ (5 ml) »t7k^T^yv 5 /^n^-l' K (0.01 
91 ml, 0.161 mmol) ^Mx.fzMMM^X^-m. L— mfflW Lfc„ tKMJ^LTS:/^ 

h^77^ia <9*S^b-C«®^^l36.2 mgtrSfe^i: UT^fCo 
20 ilSig^ft:^ n-7h^77^ -/WMftffi 
m/z 390.5 (M+H) 
fi&«N$ra : 2. 88 # 

IH«!|6 5 

25 c i s - 1 - (3 h^riS? -4-[4- ? >-^/U^=/u) fc°^7 

c i s-1- (3-^ b^r->Z7ai^/U) -4-k°^7^-'l-' f/W>^ n^-tJ- 
V^7/U/J?= b D /U (50 mg, 0. 134 mmol) *3 £t>* b y a^^jVT ^ ^ (0. 0 

654 ml, 0.469 mmol) (50 mg, 0. 134 mmol) & «tt^ b y ^^VKT ^ ^ (0.0654 ml 
30 , 0. 469 mmol) (Di?? v u * # 1/ (5 ml) M«T^ * ^/UtJ^/I^ 07^ 
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K (0.0125 ml, 0.161 moD - trJnfcfc&M* b— &MW Lfc 0 Tfc&flRx. ' 

T£J&&S&T$ii:fc^ N iW^A'teJ; 9«iffiU ^r«SIJBSr*t»2iaft^L^: 0 M 

ra/z 378.5 (M+H) 
ifcff B#Hg : 2. 36 ft 

mmm 6 6 

10 c i 8 — 1- (3—^ b^r^7x=^) -4- {4 — [ (4 — * ^7*^) ^ 

c i s-1- (3-7« t^f^ai—A') -4-^7^^-! — r/W^n^Mf 
ls#A*rf=- MJ ZUftBfcal (50 rag, 0. 134 mmol) *5 «t t>* MJ xf;l/7 5: ^ (0. 0 
654 ml, 0.469 mmol) (50 mg, 0. 134 mmol) *5 J; & b V x-'f'A'T ^ 1/ (0.0654 ml 
15 , 0.469 mmol) <Di? ? u a * ? is (5 ml) }g$ete7k?£Tp- \>A'X.ZSXA'ft~ fr? n 
94 K (0.0125 ml, 0.161 mmol) ^Hx.7c^^M^T*#?l. b— 8feS# L7c 0 tK^T 
Jn*.TSJS*l*T***:^ IHIxf^iDilfiU W«HM^7KT-2|Hl^bfc 

# Jf,vt u-7f^7^-|Cj:llft» UT«M{b4^>57. 9 mg& ££J£,H £ LT# 
20 fc D 

m/z 454.4 (M+H) 

: 2. 78 # 

25 3£ffi0!| 6 7 

c i s-1- (3-p« b^r-yy -4- U-^^vH^^^-l — f VU) 

c i s-1- (3— * ^—sls) -4 -t^^^^-l — {fri/? P^3^- 

iO&^tf^ h!) /I" Z^fig&jat (50 mg, 0. 134 mmol) *5 «fc T>* h y ^}VT % is (0.0 
30 654 ml, 0.469 mmol) (50 rag, 0.134 mmol) 3$£TJV%E&# V !7 A (92.6 mg, 0.67 
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0 mmol) ©N, N - is* f;>*;l/A7 5: K (DMF, 1.5 ml) ttl-ifiT3-K^ * 
2^ (0.010 ml, 0.161 mmol) ^PX.fc^O'C* L5NfK^# bfc Q TKSfAtl 

*"rRj&«r»T£it:fc& % |»xf/ufcJ:9ttau W»S«r7k-<?2|eHfcj£Lfc. 
5 y/^n^h^7^>f~^J:t)*SMLT^M^#J9.30 mg£ 6£J£,Sf, £ tt#fc 

o 

m/z 314.3 (M+H) 
fitfWW : 1. 96 ft 

10 

mmm 6 8 

c i s-l- (3-7< h^^7x^) -4-t°y ^ v ? V-2-^r^t°^7v J ^-l 

c i s— 1- (3-p« h^v-^ai^/^) -4-t°^7^y-l-^/^n^t 
15 V^/Wtf^ fJJ;W Z^lttg&ift (50 mg, 0. 134 mmol) *5 XXI h V zc*f~j\sT %l/ (0. 0 
654 ml, 0.469 mmol) *3«fct^Sfe;& J? (92.6 mg, 0.670 mmol) ON, N-v> 

fM^AT 5 K (DMF, 1. 5 ml) Wm^-^M. 2-^DOh a K^ (23. 0 mg, 
0.201 mmol) «:Jn*.fcfe70 , C*-t?#i& L5R#|BH*«s Lfc 0 tK^Px.T^St|I-T $ 

20 ^AlciUftil, 6iib7c<D*> N «BET»iKSrS*U7TS:„ V5*^n-rh^7 
7 ^ -Jc J; «3 *» UT*«<b-a^38. 2 mg£ i: UT#fc. 

m/z 378.5 (M+H) 

: 2. 44 # 

25 

HM 6 9 

c i s-l- (3-p« Y*iS~7 ^=-/V) - 4 -[4 - ^i/-2 

c i s-l- (3-p« h^rv'7s=^) - 4 - fc°^<7 f^V^ n^^f- 

30 h ]J A' ^ftiftlft (50 rag, 0. 134 mmol) *5 XXI b V ^JVT K Is (0.0 
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654 ml, 0.469 ramol) (50 rag," 0. 134 mraol) teXXftft^X ]) $ J* (92.6 rag, 0.67 
0 ramol) (DN, N-v i ^f;U^A7^ K (DMF, 1.5 ml) ^W^^M. 2 - ? v u 
-4-p« h=¥Vt°y ^v 5 ^ (29.1 mg, 0.201 mmol) ^P^lfc^70 c C^T*#^ b5^ 

£r@*Lfc 0 ^y*^^n^h^97-f— fcJ:5f»3RUT*»fb'fr*39.3 mg& 

m/z 408.4 (M+H) 
10 fitttttlH : 2. 36 ft 

mmm 7 0 

c i s-4-[4- (1, 3-^yX**f^^2 — f/U) tf^v^-l — 
3-1- (3 ^ n^drf-^^;/^^i MJ/K^^^ 

15 c i s— 1- (3-p< hdrV7cc=/l') — 4 - is— 1— >f/U^ n^dMJ- 

yx);v (50 mg, 0. 134 mmol) *5 <fc U* MJ ^A^T 5 ^ (0. 0 

654 ml, 0.469 mmol) (50 rag, .0. 134 mmol) $5 «t t^^# U £ A (92. 6 mg, 0.67 
0 mmol) ©N, N-v'^f /WAT? K (DMF, 1.5 ml) «112-^pd 
^ymt/-/V (27.4mg, 0.161 mmol) ^P^fc^70 o C*-t?#fi L5^^# 

20 Lfc„ 7K«r*n^.TS*Sr»T**yt«, Siif/Ha^ittiU ^*SIJB«rzRT2 

Lfc. vy^^/^n^h^7 7^-^«tt>^LT^Mft:^47.2 mg&&£Ji!r 

25 m/z 417.4 (M+H) 
ftiWIB! : 2. 62 # 

7 1 

c i s -4-[4- (1, 3-'<yXf7/wl/-2-^/l/) \£**J&ls—l->( A*] 
30 -1- (3-^ hdri/ycu^/k) S/^n^MJ-iotr/Utfs MJ/ME><g^ 
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c i s -1— (3-p« KV7x^) -4-^7^-1 — <)V%/# n^^riT- * 
l/fjjvm— (50 rag, 0. 134 mmol) *5<fctf b V ^ IS (0.0 

654 ml, 0.469 mmol) (50 mg, 0.134 mmol) 5* Zi&fiiffc* V V J* (92.6 mg, 0.67 
0 mmol) <DN, N-^^W^A7 5 K (DMF, 1.5 ml) ^f&lC^iO. 2 — n n 
5 ^yy^7/- (27.3 mg, 0. 161 mmol) &fl|l;ifc^70 < C3;-e#M& L5B#Pb1^# b 

fc 0 U n -r b ^7 7 ^ - HJ; !5 HI fC$Ift^42. 5 mg£r&£JiNI 

io mmm^^^b^v^^-/MM^m 

m/z 433.4 (M+H) 
fitfWW : 2. 76 # 

HifeM 7 2 

15 c i s-4-7=!);-l- (3-t< h^rv'^^^/k) n^dr*)-:/;^;^ b V 

1- (3-t« b=3f^^^^/W -4-t^ry^n^t^/^ MJ/V- (50 
mg, 0.218 mmol) SoJ^T — !Jy (0.030 ml, 0. 327 mmol) <£> 1 , 

^ ( 5 m D mmzmmrf bvr± b^-^mim ? sh- h y (69. 3 m g , 0 

20 .327 mmol) %toZ-tc&— mMW Lfc„ l&fofiWTK^II^T^Sr^-T ^^:/c^ N 

yy^-fcxvmm vxmm^m39. 1 mg£ &£jt,n <t LT#fc 0 

25 m/z 307.3 (M+H) 

: 2. 90 ft 

mmm 73-1 

c i s-l- (3-^ h=3f-^7x=/U) -4-[ (2-^-/loc^,U) T^y]iX 
30 ^ p^drf->-7J/^— 1- !) /KE>^J& 
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c i s -4-T^y-i— ( 3-^ h*?$s7=.=-A') a^^AjU^s. h ■ 
y)V (50.0 mg, 0.217 mmol) v 7*~Jl'T± hT/^7*t K (78.3 mg, 0.326 ramol 
) <D5Q%J y^n tVUT/l^=i— /^WiS (0.0150 ml, 0. 260 mmol) <D*$ 
(5 ml) ^m^yk^T^Ty^mit^^m-f- hV VJ* (20.5 mg, 0.326 mmo 

»tT3i)I^«12.9 mg£M£JW4^ LT#fc. 

10 m/z 335.3 (M+H) 
«l*l*in : 2. 73 # 

Hffiftl 7 3-2 

c i s-1- (3-^ h^f-v-^^^/W - 4 -[ (3 -7x- /l^P tVU) 7^7] 
15 u^df-f-^^/U^n b JJ yK£>£-fife 

3-7^^/^Dt'^-i/T^t K«rJBv\ H36SM7 3-1 £ |^|$t£ LT^Mfc 

m/z 483.5 (M+H) 
20 $rj$B#Ffi1 : 2. 82 # 

H«J 7 4 

trans-4- Kyv'/WT^/) -1- ( 3 h ^V7x=^) V^n^^f 

25 trans-4 — T 5 J — 1- ( 3 — ^ h is? u^^-f-^^J/U^ 

— hy/ls (50 mg, 0.217 mmol) fci^yXT/l'ft K (0.0265 ml, 0.260 mmol 
) (Dl, 2-i?9nxx^9ls (5 ml) i^KMT h y Tir 5 

(55.1 mg, 0.260 mmol) Sr^X-fc^— BMW bfc 0 *«rJPx."CSJESSrl«- 

30 ^>V!7A^J:!5|^ N 5iibfdO^ N «BET»JStS:e*Ufe. 
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ra/z 321.3 (M+H) 
fiyWW! : 2. 46 ft 

5 

Hlfe^J 7 5 

c i s-4-[^<^^/V' C^^vlO 75/]-l- (3-* h*is-7a^~/U) 

c i s -4- ("^SJA'T 5 ^) -1- (3-^ h^-is? ^=-/U) n^3f-tf- 
10 VjitM'Jjfcs MJ A' (50 mg, 0.156 mmol) *5«fct*&Bb& y !7A (64.7 mg, 0.468 mm 
ol) <DN, N-'^f/^ii/^ K (DMF, 1.0 ml) M^MT3-K^^y 
(0.011 ml, 0.172 mmol) £^&fc^70^&T#fib5H#|!m#bfc o tK^P^LT 
mj&*WTiS^tzML, ftift^/WJiiUttffiU ^»JBSr7k-eiia*^Ufc. MtK 

15 ^n-r h^77^ — teJ:0»SbT*ffite<£&23.7 mgSrHfett^*^ LT#7t„ 

ra/z 335. 3 (M+H) 
fitffrlSra : 2. 61 ft 

20 HJfSM 7 6 

N— ^SiS/U— N— [c i s -4— v-TV — 4- (3—^ f^f^7x=;>) 

c i s -4- (^^75/) -1- (3-^ h^S^atziylO v'^n^drf- 
^/Pjtf^ h y /l^ (50 mg, 0. 156 mmol) *3*.Tfih}) if^T 5 ^ (0. 026 ml, 0. 1 
25 67 mmol) <Di?f nn ^ * ^ (1.0 ml) ^^^7k^T7< ^ ^^/^^yW^ n 7 -Y K 
(0.013 ml, 0.172 mmol) SrJn^.fc^^ift*"C#JB.U— BfefftJt Ufc. 7K«rAPx.TS 

30 #7c„ 
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m/z 399. 2 (M+H) 
fciWIKI : 3. 78 ft 

5 HUfcM 7 7 

N-'<>'vVl'-N-[c i s -4-v-T 7 -4- (3-p« h =*r 7 a —/I') v^n-^ 

c i s — 4- (-<y^7§>/) -1- (3-7< h^i^ai^/l^) v/^n^dr-^ 
^H/Vi^^ hV^ (50 mg, 0. 156 mmol) *3 £T>* b U x.f-fl>T X ^ (0. 028 ml, 0. 2 
10 03 mmol) (D^nn^^y (1.0 ml) JSttteaWfrTTWA'* * 7 4 K (0.013 m 

1, 0.187 mmol) SrJP'*.fclftM*l?#iaU— 2K«r;&n*.TRJ4?«:JfcT 

yyj —\z. j; 9 msi b-c*®fb£-1&56. 1 mg£r £ LT#fc„ 

15 JKSSfRfls:* nvf^77^ 

m/z 363. 3 (M+H) 
fimtifffl : 3. 59 ft 

mmm 1 8 

20 N— 'O'S^/l'— N-[c i s-4-Vr;- 4— (3—^ h^rv'7x^;l') v^P^ 

c i s-4- (^/U7 5;) -1- (3-j* h^v^ai^/W) S^n^dM?- 
^jfr^jj?^ MJ (50 mg, 0.156 mmol) ©fpi^^ (1.0ml) ^^^^?MTp- 
rO'^/UTfN^/U^D^^' K (35.7 mg, 0.187 mmol) XL 7^50^3: L10 

77^^at)ltl LT*M^b^22. 2 mg& i: LT#fc. 
30 m/z 475. 1 (M+H) 
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&&mW\:4. 21 # - -•• 

mmm 1 9 

N — <>1>JU— N — [c i s — 4— — 4— (3-^ b^^i^) v^n^v 

5 drv-^l^yXT^K©^ 

c i s-4- Ky^7 5;) -1- (3-^ h*c->7^~Jls) S^o^MJ- 
lO&/M?r=.MJ/l/ (50 mg, 0. 156 raraolSoit^MJ^^/^TS;^ (0.0283 ml, 0.20 
3 mmol) ©^nn^y (5 ml) ^^^tK^T^^^-T cz v4 K (0.0220 m 
1, 0. 187 mmol) ^n^fc^fi^T*#ML-— Bfe^bfc 0 tKM^TK/^^^T 

10 £^c^ g^^/WCfc^ttfflU W^^7KT*l|U^UfCo &l7Kfl»^^ 

7 7 J £ 9 ^ ^TmMik&%)55. 5 mg& i: UT#fc 0 

m/z 425.2 (M+H) 
15 £M3B#Pf.1 : 3. 92 

mifaw 8 0 

c i s-4- (v^^/KT*^ /) -1- (3-* h=3rv'7 ct ^/V') n-'^MM' 

20 c i s— 4— T^y- 1- (3—^ h#v'7i^l') n^^f->-^7/U#^ h 
PA' (50 mg, 0. 2 1 7 mmol) &£X$fi<Ek#}) ?A (120 mg, 0.868 mmol) CON, 
N-^W/W5K (DMF, 1.0 ml) ^*&Kl^I.T3 — > (0.035 ml, 

0.434 mmol) ^n^rtm50 < C^^#ML5B#P B m#b^ o tR^X-T^^T £ 

^ttzm, mm^Mzx ^iwu w$$Ji£7K^iiBi^#Lfc„ astasia? 

m/z 287. 1 (M+H) 
*fcft B^l : 2. 34 # 

30 
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mmms 1 ----- 

trans-4- (4 — <^*?/U\*-<7i?zs—l—' ( /U) -1- (3-^h^r^7^ 

trans— 1— ( 3 — * b ^cl/? —A — \f^-v^^—\ — {fri/jru^ 

5 *'9-l'#A'tf~hVA' "jfiSMfi (50 mg, 0. 134 mmol) &£X$fifflt* V V J* (92. 
6 mg, 0.670 raraol) CON, N- v 5 ^ ^vUTjvkAT 5 K (DMF, 1.0 ml) HiH^lC* 
^^^n^^F (0.019 ml, 0. 161 mmol) ^Px.fcf^M^T*#M L— Bfe 

m/z 390.2 (M+H) 
fiHWRI : 2. 38 

15 

Hlli60!l8 2 




CH 3 



1- (3-^ h^i/7x=;P) -4- (4 5:^^-2 — f 

20 trans-1— ( 3 V *i/7a>—M - 4 - fcV<9 Z?>— \-J )Vl/# 

^■■f-y^/U^^ hV/ls (50 mg, 0. 134 mmol) *5«fcU^gb& ]J £A (92. 

6 mg, 0.670 mmol) CON, N-^^fMMT^ K (DMF/ 1.0 ml) ffltiSt&tC^ 

t&T (23. 0 mg, 0. 201 mmol) X.tz.&70X:&X*%-M. L— 

25 7k-ei(iISfc#Lfc: 0 m*Warrr*Z'9&K.X.Vtiilk. ^>igLfcco*> N «EET«Sft 
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$r©*Lfc„ is)) U?)Virw h ^7 7>f i U UT^iMWl. 7 mg& ' 
LT#7c 0 

iS5^#:^ n -x- h 7 ^ ^ -/wm^m 

m/z 378.5 (M+H) 
5 &f#B#^ : 2.34 # 

HWJ8 3 

4- (^^^/^^r-v') -1- (3 Y*rl/7^~;V) u^^-^-^^j ;V^=. 

10 4-tFo^-l- (3 is? a^^rf-^7^7i?= 

1- (3-^ h*ri/7^~/l>) -4-^-^y>'^C3^^i^^/k#— h (1. 
50 g, 6.54 mmol) <D*$ J—)V (20 ml) mm^MUT^m'ft^ 0 h V ( 
297 mg, 7. 85. mmol) ItlNTLtzM— ffiMW bfco ^fP^bT^=T7K^Px.T^: 

4&1.21 g^rMfe^^i: bT#fc 0 . 

'H-NMR 6 (DMSO-cQ ; 1.47-1.60 (2H, m), 1.87-2.07 (6H, m), 3.45-3.56 (1H, m) 
, 3.76 (3H, s), 4.79 (1H, d, J = 4.77), 6.89-6.92 (1H, m), 7.02-7.10 (2H, 
20 m), 7.33 (1H, t, J = 7.86). 

4- -1- (3 Y^y^=-/v) v^^c-V-^X/utf— 

55%7k^iki~ h V #A (20.7 mg, 0. 475 mmol) ON, N -i^ ^^*/^T ? K 
(DMF, 5 ml) ^^7k^T4-fc Kd^>-1- (3-^ h*^Z7^=.;V) *y?n 
25 ^*^ry% )Vi$=. YVjV (100 rag, 0. 432 mmol) *3 «t t^^^v'/^n •v^' K (0.01 
67 ml, 0.519 mmol) %lNx.fz.'&&!&l£.T°%-m. b— |fej*# L7t 0 g&fPMsT^^E-— 

•^^TTKT'lIilgfc^LTcio Wiimm^V^tPM^^mM, £i®Lfctf>^ ^ 

30 . 5 mgS: S^.^ £ bT#7t 0 
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J H-NMR 5 (DMSO-de) ; 1.53-1:65 (2H, m), 1.90-2.02 (2H, ra), 2.09-2.20 (4H, m) ' 
, 3.44-3.54 (1H, ra), 3.76 (3H, s), 4.55 (1H, d, J = 4.77), 6.90-6.93 (1H, 
m), 7.03-7.11 (2H, m), 7.24-7.38 (6H, m). 

5 mmm s 4 

c i s -4-iy^vVU {-f^)V) 75/]-l- (3-* h^W7 ^ cz 

N— i<lsi?A — N— [c i s-4-i/7/-4- (3-^ Y**y7 x-^/V) i/#u^ 

10 c i s-4- (^y^75^) -1- (3-^ h^riyy^.^^) i/9 n-^lh 
>;*//P7j^ MJ/U (100 rag, 0.312 mmol) *3.fctf h V ^JVT % (0.057 ml, 0. 
406 mmol) ©^PP^^ (2. 0 ml) SSSftfcfcJftT:/^ n K (0. 039 

ml, 0.374 mmol) *lBtt.1&mM.%XW&. L— WSkW Lfc. fiSfij^bT^^TTK 

^p^TK^sr^T^^^, ftRxf^aniau waasrfiasi^bT^ 

m/z 391.3 (M+H) 
20 ftftR$ffi : 3. 88 # 

c i s-4-C^^^ tf^JV) 7^/]-l- (3-^ h^-i/y^-M 

N-^^/V-N— [c i s— 4-^7V-4- (3-p< h n 
^^]^y7U' (85.9mg, 0.220 mmol) Or h 7 t Kn 7 7 V (THF, 5.0 
25 ml) ^^{CtK^TI. 1M #7V--7 t h7t Ko7 7 (0. 30 ml, 0. 330 mmol 

30 mgSrHtfeiftttfci: LT#fc„ 
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nmm&* why??* -s-w&ftVf 

m/z 377.3 (M+H) 
teWtitm : 2.91 5> 



5 mmm 8 5 

)CH 3 




2HCI 

4- (3-^ Y3cisz7aL~;i<) -l, 4' -tr t^y i^^-4-^^Tjf— f y/^ 

tert-^^/V- 4-i/Ty-4- (3-^ h^v'7x=;l/) -1, 4 5 -tft° 
10 ^Ui^-1' 

4- (3-;* f^v^^—^) t^y^y-^/^MJ^ (2.47 g, 11.4 
mmol) *5J:TJ«1- t e r t -Zf V JUtf—sls-l- fc°^<y (2.50 g, 12.5 

ramol) ©1, (50 ml) fllJlMTh P Tir h ^rvTki^bfS: 

!>A (3.62 g, 17.1 raraol) «r*P^.fc«— Bfe«#U7t. ^fPMWTK^P 
15 ^TRJtS^T**^^ * nn*Mta OttWU WttiJl S:fi&fnMF**T? 2 IU 

fc. ufjvtw hfy-r^—KX 0 LT^JSfl^fcl. 51 g*r*teifc:f#t& 

20 m/z 400. 3 (M+H) 
fiMWKI : 2. 61 # 

4- (3-^ i, 4' -brtr^y s?:/-4-;*;/M?~ h y^ ~ 

t& suffer 

tert-^ 4-^77-4- ( 3 -j» b -1,-4' -If 

25 i^y-1' — jfc/Vtffcfri'U— h (1.51 g, 3. 78 mmol) «:4NttB&/ 1 , 4-i? 

^f->nasft (15 mi) \z.&Mt$Tttc&&m.T-mmw^rc 0 mmrmm^m^i. 
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ra/z 300.3 (M+H) 
fcWB&ffl : 0. 28 ft 
5 >300 C C 

HJ£M8 6 

4- (3-^ Y^-^-y —V — 4' -If \fs<))i?ZS— 4—^7/1^ 

#~ h y /kd^ 

10 4- (3-7« h^ri/^^^/k) -1, 4' - tTt'^U 4 h JJ jV 

ZUftlfeat (50 mg, 0.134 ramol) tekXPfcrn* V £A (92.6 rag, 0.670 mmol) <D 
N, N— S^^VUfc/WATS K (DMF, 1.0 ml) fttlfiT3-K^^y (0.013 
ml, 0.201 mmol) L5NFlHJt# Lfc c l&fP^^7k5rin^T 

y #<7V^c^ h^77^-(Cj; !9 3|t$SlUT^M^%22.0 mg^fe^^i: U 
T#fc e 

ra/z 314.3 (M+H) 
20 ftftl$fl{) : 0. 69 ft 

%nm\% 7 

4- (3-p< KV7i=^) -1' - (^ ^vW*/Wfc~/l') -1, 4' -tflfWy 

25 4- (3-p< h=3rV^^=/l^) -1, 4' - tf t°^y 4 b y ;V 

ZHMMM (50 mg, 0. 134 mmol) tekXfhV ^)VT ^ (0. 094 ml, 0. 670 mrao 
1) <D*Jt?xiu*9l/ (1.0 ml) ttmttzKfirF* 9 ^Xfri&^jV? n 7^ K (0.013 
ml, 0.172 mmol) SrJn*fcfcM*T*JMflLL— 8fe$#Lfc 0 yfc&j&n&TKJS&i&S- 
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m/z 378. 5 (M+H) . 
fiy$H#RI : 2. 73 # 



5 



mmM8 8 

4- (3 — ^ h^^7cn=yv-) -1, 4' -tftf^y *?ls—4t—%A>rf~ MJ/W 
10 JZjfig&ift (50 mg, 0.134 raraol) &£Wfi<m%V V ^ (92.6 rag, 0.670 ramol) <D 
N, N-v'^f^MT^ K (DMF, 1.5 ml) NHBtttC&ftT 2 - ^ n o bf U 5: 
(23.0 m gi 0.201 ramol) Mx.fc^70°C* b— Bfe^ UfCo tK^tAPx: 

15 o v h ^7 7 ^ - !5 III t TSI^^4L 2 mg£^£Jm^£ UT# 

m/z 378. 5 (M+H) 
tiMWP^ : 2. 78 # 

20 

^ffi^ij 8 9 



1' -s<l/i?;\s-4- (3-* y**/?^-^) -1, 4' -fcTtf^y v>^-4- 

25 4- (3-p< h^r-yy^^M -1, 4* - fc'fc'^ JJ i^V- 4 MJ A* 
(50 mg, 0.134 mmol) $5 £Xfifcm% V $ (92.6 rag, 0.670 ramol) <D 
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N, N-^f;i/*;l/is7 5-K- (DMF, 1. 0 ml) ^I^^Tk^T^^^/^n^-Y * 
K (0.019 ml, 0.161 mmol) ^n^fc^M L— V&MW Lfc 0 tK^P^lT 

5 y h^^ — t«tt)^bTSM<b#^15.6 mg^SfeWa 

m/z 390.2 (M+H) 
&Wmm : 2. 02 ft 

10 

9 0 

4- (3 b^v-^^^/V) -1' -[ ^jVfo—M- 1 

4- (3-7< h^i/^^^/U) -1, 4' -tff^y v^--4-;*7/M^ MJ/U- 
15 (50 rag, 0.134 mraol) ^.fctF b V % ^ (0.094 ml, 0.670 mmo 

1) (Di??nvi*?l/ (1.0 ml) ^^tK^Tp- V jvx-^^jvfo—jv? n y J K (3 
8.3 mg, 0.201 mraol) &^P;tfc^M£ L— UMW^tio 7K^Bx.T^^ 

20 LT#fc 0 

m/z 454.4 (M+H) 

: 2. 71 # 

25 mt&m 9 1 

l' -Tir^/u-4- (3-^f^7i^) -1, 4' -bT fc^P ^^-4-^7 

4- (3-^ h^J/7s=^) -1, 4' -fc*fcV<y v?:/-4-;*7/M?~ f y/V' 
~^J|i£ (50 mg, 0.156 mmol) & «fc h y ^f-/VT ^ ^ (0.028 ml, 0.203 mmo 
30 1) O^PP^y (1.0 ml) ^t7k^T7tf;^0 7^ K (0. 014 ml, 0.2 
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01 mmol) fc^&fc^i&S-ClM&L— Bfe$#Lfc„ Tk^P^TS^^i^T^^rfc: ' 

LT#fc 0 

m/z 342.3 (M+H) 
teWmm : 2. 02 # 

9 2-1 

10 trans— 1— ( 3 — ^ h ^cl/? ^=-sU) — 4 — 1°^<^ v f ^— 1 — <i ;V%/2 n^df 

p^/l^ 5-v-Ty-2-fc ( 3 -^^vvM-^v^ ^^yV-) v-^ a 

Tk^b-^MJ^A (14. 2 g, 326 mmol) ©N, N— 5?* ^TUfr/l'AT 5 K (DMF, 
15 1.0 ml) BHWRfc-10 , CT3 — <l/*J;\s3-3r*/'y /UT± h= h (33.0 g, 1 
48 mmol) btJ'A'T? U b (33.3 ml, 370 mmol) &Mx.fc&m.M.^ "T*#iB. b 

ttWU W«8SS:fia«iT^*=T7K^2|HliJfe^U/t. m7tomfrr?*is&A\z.&y 

20 0 tm bT*JSft;^39. 3 g«rHfitt^«l £ LT#fc 0 

l H-NMR 5 (DMS0-d 6 ) ; 2.18-2.87 (6H, m), 3.77 (3H, s), 5.12 (2H, s), 7.02-7.4 
8 (9H, m), 12.1 (1H, s). 

l-[3- (^^/M-^v-) 7 =^~;V^-A-i>r*y-s? VL^3r^rl/jj;vi$=. MJ 
;v 

25 ff-JV 5-i/T / -2-fc ( 3 -^y^t=¥v'7x=/l/) ^ 

o^^p-f— h (35.0 g, 96. 3 mmol) <Ol, 4-^=¥ 
■frl' (400 ml) mmz.mM.Tfrmk* V (H.9 g, 212 mmol) (DyktSm (80 m 

1) ^D^Lfc^l30 < C^T*#iabl0B#r^#Lfc o f&ftWbT ^~T7k*toZ-Xfc 

30 lilgfe^LfCo #Mc««^*$'*.McJ:&|fcflk 3i8Lfc©t> N «BET»Sft«rS* 
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x/v- (4-1) £*)M,tifvxmmfc&ytiu.2 s&&$&&kvxmt. 

l H-NMR 5 (DMSO-de) ; 1. 98-2. 53 (4H, m) , 2. 62-2. 75 (2H, ra) , 5. 12 (2H, s) , 7. 0 
1-7.03 (1H, m), 7.04-7.24 (2H, m), 7.30-7.48 (6H, ra) . 
5 t e r t —Zf^JU 4- {trans-4-[3- (^^SM^^vO 7x.=;l/]- 
4-i/7y^P^^} \fs<?*Jls— 1— ^/Wffdri^l'— h*5«ktJ* t e r t — 
^Tvt' 4- .{c i s-4-[3- (^yi?/^^^) 7x^]-4-^7;-^ 

l-[3- (^^^/U^-^F-V) 7x=/I/]-4-t*y^ p^^r-^^/^7}?— b 
10 (4.96 g, 16.3 ramol) & £t>*l- t e r t —7 b dr^/W^/U ( 

3.33 g, 17.9 ramol) ©1, 2 — n nac^ (100 ml) Mi-tMT b P T"fe 
h*ci/fcm<kte?mi-h V VI* (5. 18 g, 24.5 mmol) IfeftttLfc. 

15 T»*«r**Lfc. v-y %>f>v9w b^77^-ia 0«RHbT«BflS'fr* t e 
r t -7*f /V 4— {trans -4-[ 3 - (^y^t^i^) 7 31 — 7V] — 4 — 
:>7;^nA^) tr^^^^-l-^^^r^^—NSrefelSSi: UT1.94 
g N SSitft er t-^/V 4- {c i s -4- [ 3 - (^i/vVM"^ vO 7x = 

20 LT4.66 g#/c 0 

tert-^^/U 4 - { t r a n s -4-[3 - (^y^t^V) -7=c~j>V] — 

4-vry p^^^/w} tr^^v^^-i-^/^^^V'— h 

m/z 476.5 (M+H) 
25 flMWM : 3. 01 # 

ter t—y'T'A' 4 - {c i s— 4— [3- (^y^^^V) 7 - 4 - 

m/z 476. 5 (M+H) 
30 fafttifWl : 3. 07 # 
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tert-^ 4-ftrans-4-v'7;-4- (3-t Kndr;/7x=/t/ '' 

tert-/f;P 4- {trans-4-[3- (^^v^l^^r^) 
-4— UTS V^^iS/V] }?'<J*?>—l — jJAs&3ry\s~-y (1.60 g, 3.36 
5 mmol) *3«tm094 Pd/C (320 mg) CO^^y— >V (30 ml) M^i£&7kSf#ffl^T4B# 

m/z 386.3 (M+H) 
10 flM3f$KI : 2. 36 # 

tert— ^^Vl" 4 — [ t r a n s — 4— v'T/ — 4— ( 3 — ^ h j^/V' 

) ^ n^^S^U] t°^7^^-l-^/^>^W— h 

tert-^^l^ 4-[trans-4-^7/-4- (3-tKn^7i = 

/W) i/^ tV7^i/-i-^;^vi/- h (50 mg, 0. 130 mmol) 33 

15 £tJ^^#y£A (53.9 mg, 0.390 mmol) ON, N — *J * ^SUtfvU&T ^ K (DMF 

, 1.0 ml) ittMT3-Kx^y (0.014 ml, 0.169 mmol) ^n^Lfc^50 o C^ 

20 #>33.9 mg&&fej@#£ UT#fc„ 

ra/z 414.3 (M+H) 
flMWra : 2. 71 # 

trans-1— ( 3 — b ^i/7x=^) — 4 — fcV^y V s :/— l-^f/l'V'^ cr^Sf- 
25 +>^^7/U^=MJyU ~46Ifc& 

tert —-f'f-JV 4 — [ t r a n s — 4— VT/ — 4— ( 3 — ^ Y^-y^y 
;V) Up a^^is/U] }?^.7i?y-l-#j]si$*iyu— h (33:0 mg, 0. 080 mmol) 
&Wmfc/ 1 , 4 - S^*^ (15 ml) (C&ft £i*rfc^MT— WMW Lfc 
o «JET«JSESre*L7t©*>, g^^^^/^SrfflV^T^^f L N &jBfc*4b21. 4 mg£r 
30 fifeWt LT#fc 0 
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m/z 314.3 (M+H) 
fiaWBfl : 2. 02 ft 
189-19 1<C 

5 

mmm 92-2 

trans-4-^7^-1-^-1- (3-^njj«^7x=/l/) v^n^ 

T^Mtnt U3-3- bVo^V^VX H^J9 2-1 tPlflUcb-C* 
10 JH^»Sr^Lfc„ 

m/z 328.3 (M+H) 
fi*8N#IB : 2. 28 # 
Bfc£ 159-161 °C 

1.5 

mm 92-3 

trans-l-[3- (V^ v-^yf-v ^ $/) 7^-/^3- 4 — ^7^y-i- 
Tjv*tMWik Lta ijrft;^ n^v^Srffiv\ Ife&feM 92-li |^«S&£ UT 

20 mmc^m^^L u/c a 

m/z 354.4 (M+H) 
»«F^IB! :2.44 ^ 
250 °C 

25 

9 2-4 

trans-1- (3 — fy7 , n^^7x=;l/) - 4 — \?^=7*?l/-\ — 
TA"*M&ttk bT2-ya^7 P n^^§rffiV\ MMM 9 2-1 t^ittTS 

30 Mfc^fe&^Lfco 
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ra/z 328.3 (M+H) 
fiUWHJ : 2. 11 # 
240-250 



mmm 9 3 

t r a n s -1- ( 3 — ^yJ/Vjr^y? — 4 — \f^=7 v^-1 — <4 fris? 

t e r t —-f^)V 4— {trans -4- [3— (^^-^/M^vO 7 ^—/U] 
10 - 4 — v'^ 7 d^drV/l^} ¥^7i?ls-l — 2>/\sj$*iyU--h (50. 0 mg, 0.10 

5 mmol) *wmm./l, 4-^^>^m (2.0 ml) \Z.mffi £ iirfc^MT— 8fe 

15 m/z 376.5 (M+H) 
250 °C 



c i s - 4 - (^P^W^;) -1- (3—^ h^riyy a^=^;V) v^n^ 
^If^/M?— YV/V&O-t r a n s -4- (^0^/1/7^) - 1 - (3 

1- (3-^ ^—/V) -4-^-^y^^ P^^lhV^;/^^ bP/U (10 

25 0 mg, 0. 436 mmol)tf)^ * 7 — (3 ml) t8Wi\Zis? u^*ri//UT 5 ^(0. 049 ml, 
0.436 mmol), i/T S Tkl^b* h P ? A (32. 8 mg, 0.523 mmol), ^(0.074 
ml, 1.56 mmol) ^Px.^?g.T18NF^¥it#bfc: 0 ^J&*j££f&?nfiW7M-&#\ @£ 
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£ t>*HRU fftJHb£#39 mg&tflS mg%&&mfct UT#fc„ 
Rf 0. 19 P ptJn/W* : 7 $ J— ;V= 10 : 1) ; ^-NMRS (CDC1 3 ) 1.01-1. 33 (5H 
5 , m), 1.60-1.89 (9H, m) 2.11-2.23 (4H, m), 2.62-2.77 (2H, m), 3.83 (3H, s) 
, 6.86 (1H, ddd, J = 8. 2, 2.4, 0.6 Hz), 7.02-7.08 (2H, m), 7.31 (1H, t, J 
= 8.0 Hz). 

Rf 0. 33 n n xfrA-A : 7 # 7 —;V= 10:1) ; X H-NMR 8 (CDC1 3 ) 0. 96-1. 05 (2 
H, m), 1.12-1.31 (3H, ra) 1.59-1.64 (1H, m), 1.70-1.74 (4H, m), 1.87-1.90 ( 
10 4H, ra), 1.95-2.03 (2H, m), 2. 26-2. 33 (2H, in), 2.38-2.45 (1H, ra), 3.13 (1H, 
t, J = 3.4 Hz), 3.83 (3H, s), 6.84 (1H, ddd, J = 8. 2, 2.5, 0.7 Hz), 7.05-7 
.11 (2H, ra), 7.31 (1H, t, J = 8. 0 Hz). 

mmm 9 5 

15 c i s-4- [ (i^y^^U^^jU) T5 7] -1- (3-7 b^rv'7^=/U) %/ 
^ n^s^ty^;^- h U /i/^tJ 5 1 r a n s - 4 - [ =c~;V* 757 

3 -1- (3-7 h^7x^) ^D^ty*;^MJ;W^ 

1- (3-n^7x=;V) -A—ttyi/fu^^y-^'jJA'tf— >V (10 
0 rag, 0.436 mmol)<^i?^ p xn^#^ (2 ml) $gjftJC<l'Xfc: KU/l'T 5 >"(0. 112 

20 ml, 0. 654 mmol) > h J) Ti? h ^r^zK^fb* h V V A (138 rag, 0. 654 mraol) 

i s-4- [ (^7^=/U7^/W) 757] -1- (3-7 Y^y^—zV) is 9 
25 n^^^^/^^ h y/W00 mg&DU ran s-4- [ (i^!7;n~/^7 ^Vl") T 
5 7] -1- (3 -7 b=¥^7ai=/W ^n^f-lo&/M?=ihy/i^65 mg£r& 

c i s-4- [ (^7x^^f;W) 757] -1- (3-7 h^v^^^/W) 
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m/z 397 (M+H) ~ - - - 

: 3. 07# 

trans-4- [ (-J7z± — 7?/] - 1 - (3 —/> Y*c^~7 

m/z 397 (M+H) 
»«Fl^ra : 2. 76# 



HJfcfcl 9 6 

10 c i s-4-7^-1- (3-^ h^ri/^^^/U) %s# u^^y-lsjj/Utf =. h JJ 

c i s-4- [ (S^a^/l^^vl") 7^/] -1- (3-^ 

P^dMJ-^/t^— MJ/k (2g, 5.04 mmoD^^^y— /K80 ml)^^^, 
7^£A-^i{f<500 rag). ^T^-^A(2g)SrJP^PSi§gltT2^^it^bfc„ 

ra/z 231 (M+H) 
fiHWra : 2. 13# 

20 

HJS^J 9 7-1 

c i s-1- (3-* Y*Z/7 =^~M -4-k°^lJ 1 -<i )V*/# n^MJ- 

c i s -4-757 - 1 - (3-^ f^i/7x^) u^&y-yjj sVtf^ h 
25 U/V(5 0mg, 0. 2 2mmo 1) ©^^f^*/^7^ K$§*£ (5mL) ^ 
^U^A (150. Omg, 1. 09mmol) N 1, 5 - v^n^E-^V^ > ( 
54. 9mg, 0. 24mmol) trfafLT 5 O^T 7 R#F^# b7c 0 Rj&jRte 

30 U i&mik&W 22. 4mg Sr#fc. 
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m/z 299 (M+H) 
fiM$H#IH : 2. 46# 

5 mmm 97-2 

t r a n s -4-757- 1 - (3 t/^ n^Mfio&/l'Ja?:= 

urn^i 9 7 - 1 1 mm\z tttift^^^ ltc„ 

10 m/z 231 (M+H) 

: 2. 1 1 # ■ 

mmm 97-3 

cis — 1— (3— 7 -4— */U#!J V— 4 iAs*S# n^^Mf 

15 y*;^Mi;W^ 

hwj 97-1 <D&& t mm<D&ft*ft ^iia^ ^s^^sr#fc 0 

m/z 301 (M+H) 
GMWfig : 2. 32# 

20 

MMM 9 8-1 

cis-4- [ (4-^P7i^) 75/] -1- (3-/ h^v'^—/!') 

c i s -4-75/- 1 — (3-/ h^yy^=^^) n^^r-^V^/^sJ?^ 
25 (5 0mg, 0. 2 2mmol) ^ p-^P^nP^f y (4 1. 6m 

g, 0. 2 2mmo 1) > W?Wt/*9i?$ J* (1. Omg, 0. 0 0 4mmo 1 ) „ 
^^-fev'^A (9 9. Omg, 0. 3mmol) % 2, 2' -If* (v?!7:*=yw:7 
+ 77^/) -1, 1' —If -Ty^-tV (4. 8m g, 0. 0 0 7mmol) ©v?t 
(5mL) ^9 0SCT7. 5 B*|KHJl# Ufc. £ feteBBft'<9S*#.fc ( 
30 4mg.) s 2, 2' - tf^ (S^7 3L~7K7;*-*:7^ /) -1, 1' — K^^As ( 
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2 0mg) SrMT4W#tp-7'n*^i :3 ' 3/< ^^ (5 0 0mg) 
5 m g 3r#7c 0 

* b ^ 7 -y 

m/z 341 (M+H) 
^NFffi : 3. 84# 

10 MMM 9 8-2 

c i s-1- (3-p« -4- [ {Z-t^/V?^^) 7^7] 

mmm 9 8 - 1 t mmvmftzn ^na?) ^M^i^*#fc 0 

15 m/z 321 (M+H) 

%&mT% : 3. 05# 

mmm 9 9 

c i s-1- (3-^ h*ri/7~~ tV) -4- [ ( 4 - zc T^7] 

20 u^*ry-^%;Vi$~ h y /KZ^Efe 

(50mg, 0. 2 2mmo 1 ) „ P —Zfn^r h/V^O- (4 0. 9 m g , 0. 
24mmol) s h V * St'Zi'i? V 7 l> i? V ^ ( 1 1 . Omg, 0 

. Olmmol) , t-^b^tMJ^A (29.. 2mg, 0. 3 0 mm o 1 ) 
25 ©^^rt^i (5mL) & 9 O^^T 6 p-^n^b/^^ ( 
8 Omg) SrinxLTI^?flt?8^m#bfc 0 fBSWH:*. B*n?vK tefnittfbT 

^ ^ u mmfc&i®) 1 6 . 6 m g &#7t„ 

30 li»^D-rh^77-f- /«4##T 
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ra/z 321 (M+H) ~ - " 

fkftmm : 2. 80# 

rnmm 100-1 

5 cis-l- (3-> h*^Z7au~;V) -4- [ (2 - * ^fVy z^=->V) T % S~\ 

c i s - 4 — T (3-7« h^^7x=/W) v-^ P^^i^V^/U^^ f 

U^O^ (5 0mg, 0. 26mmol) , o-^D^K/ny (3 7. 1 m g 
,0.2 2mmo 1 ) „ fftWt'^&P J* (10. Omg, 0. 00 4mmo 1 ) N 
10 t-y'h^i-bV !?A (3 1. 3mg, 0. 3 3 mm o 1 ) N 2, 8, 9- h ]) 

5, 8, 9-Th77f-l-^77t'^ni?y7 f *y (2 
9. 7m g, 0. 0 8 7mmo 1) Ob^xyi^t (5mL) §r9 0Sl-T12 

mw\nw&, o-yn* m**^ ( 3 7 m g ) &Mx.xmmx* 1 o n#raifc# bfc 

m/z 321 (M+H) 
fiy$H#W : 3. 32# 

20. 

Hii#IJ 10 0-2 

c i s -4- [ (3, S-^t^jVy^—jV) T^y] -1- (3-^ 

25 m mm&? u^b^v^^ -/MA^m 

m/z 335 (M+H) 
fiMWW : 3. 05# 

Hlfe^iJ 10 1-1 

30 4- { [c i s -4-V7; - 4 - (3-^ ^t/7i-;V) P^^vvU] T 
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l- (3 y**s7^~/\<>) -4-**yi/?u^3r-y-^$jutf~hV/i' (5 

Omg, 0. 2 2mmol) (2mL) 7^<^if 

;I/*y75K (3 7. 6mg, 0. 22mmol) s ^ (62. 4mg, 1. 0 
5 9mmol) SrJUitfcfK v-T/tK^^I7^ h V V A (13. 7m g, 0. 2 
2 mm o 1 ) 2 . 5 NFffiftft b7c 0 RlSifcfcTKBHfc'T- h U !7^tM&^ ft 

THI! U &©fc<£te 2 6. 4 m g &#fc„ 
10 iStf£$t#*n^ b^77^-/ftM 
m/z 386 (M+H) 
fiMWBO : 3. 26# 

MMffl 10 1-2 

15 1- (3-* h^v'^ai— ;V) -4- { [4- (fc^yv^-l — f /U^y^^/U 

. mmm 101-u mm^ ux, 

m/z 454 (M+H) 
20 ft&l$|)B : 4. 11# 

H»J 10 1-3 

2- { [c i s - 4-^77- 4 - (3-p< h ^ri/^^^/lO v'^n^^i/y^] T 
^yf^/k*y7? K 
25 10 1-1 t H«l©iftf^«rff 5 J: 9 > SStei^£:#7t„ 

m/z 386 (M+H) 
flMWKI : 3.55# 



30 10 1-4 
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4- ( { [c i s 4- (3-^ h^Zs? ^~A*) n^r->/l/) 

mmm ioi-u mmK tx> ^M^^^#fc 0 

5 m/z 400 (M+H) 
^^F^ : 2. 48# 

•mm 101-5 

4- ( { [c i s — 4-^77 - 4 - (3-^ h^V7x=;l/) >^ 
10 ^rvvKl TXS) ^0-y^—h<D&f& 

mmm 101-u mmz ut n mm\^m^mt^ 0 

m/z 379 (M+H) 
fi^NFRI : 2. 69# 

15 

mmm 101-6 

*=$-jV 4- ( { [trans-4-V7;-4- ( 3 — ^ b >*-t/7 ^— 7^) 

101-ii IhMHK tt, «jBft«a-*4r#fc. 
20 n-r 
m/z 379 (M+H) 
ftjWPW : 2. 67# 

10 1-7 

25 4- ( { [trans-4-V7y-4- (3-^ b^i/7i=;l/) 

mmm ioi-u mmfc lt, 

m/z 400 (M+H) 
30 : 2. 34# 
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mmm 101-8 

c i 8 — 1— (3-y ^^-M — 4- [ (4 — *7-/W<l'i?M 7 5 y] 

5 mmm 101-1^ mmiz tx, mm<k&&*&it 0 

m/z 335 (M+H) 
fi^Fl^ra : 2. 78# 

10 MMM 10 1-9 

t ran s-l— ( 3 — ;* h*r%/7^~M -4- [ ( 4 — * ^vW^S^) 7 5 

mmm 101-u mm^ lt, &m<b&m&mt 0 

15 m/z 335 (M+H) 

%W^m : 2. 76# 

mmm 101-10 

c i s-4- [ (4-y h*i>"<l'S?A') T^y] -1- (3-^ 
20 ) n^dri^V^/l'Tj?^ h U 

HJfi^J 10 1-1 £Ha«fc: L~C> *Sfb-&4&&#fc„ 
ilSMti^ p h ^ ^ 7 -f 

m/z 351 (M+H) 
««P^re : 2. 71# 

25 

H»J 10 1-11 

t r a n s-4- [ (4-y b^^^/P) T^y] - 1 (3-y h^v^^t 
=^) ^ a^.dri+>-^7/^= b y A-O-S^Jc 

mmm 101-u mm^ tr, «awb^*«r#fc. 
30 mmmft* n^vyyy^ 
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m/z 351 (M+H) _ . . . 

: 2. 67# 

mmm 101-12 

5 cis-l- (3-^ b^^7x^;l/) -4- [ (fc°y f^^/VO T 

HJS^J 101-ii mmfc bT> *S>fb^%#rc 0 

^-NMR 6 (DMSO-dg) 1. 39-1. 50 (2H, m), 1. 83-1. 91 (2H, ra), 2. 03-2. 07 (4H, ra), 3.7 
5-3.78(5H, m), 6.90(1H, m), 7. 02-7. 10 (2H, m), 7. 29-7. 38 (3H, m), 8.47(2H, m 
10 ). 

HJftftl 10 2 

=c-*f-)V 4- { [c i s - 4-^7/- 4 - (3 y*rl/7 ^yu^^c 

15 c i s -4-7^ / — 1 — (3-^^71=^) %s# n^M*-^/^— h 
y/V- (1 0 Omg, 0. 43mmol) N (240mg, 1. 74m 

mol), p - n SIf /I' (14 6. 0 m g , 0. 87mmol) > 

^VW*/!'*^ v" Y<om&W. ( 4 m L) ^120 5 . 5 H#Wjft# U £ b »C 
^^yi7A (3 6 0mg) s p-7/^n^S#fife^^ (14 6mg) ^Pxl 

20 Ti m#IWJIt#U/fco RJfc#*r?fr*Plk tK^Bx., iWft^/^-etttHU SSfnifcte 

25 m/z 379 (M+H) 

fiHWIB : 4. 15# 

HJfeM 10 3 

4-{[cis-4-v'Ty-4- (3-^b^7x^) ^ n^drvvl/jT ^ 7 }2c 
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&mm<D&& - --- 

4- { [c i s — 4 — v'TV-4— (3-^ h^riS? 
T^/} ^O^y^—h (25mg) <D*$ J—>vW@L (4m L) C2N- 

5 kmmzt£. mm^m^xmm i^tcm^rnm-r^m^i. mmit^-m 22.6 

m/z 351 (M+H) 
#M$B#F*U : 3. 53# 

10 

mmm 104 

cis-i- (3-7< Y^y^—jv) -4- (t°y^v f i/-2 — f;>r^y) 

c i s - 4-75 7 - 1 - (3 h^v^^^/V) n^^^ A'tf?— f 
15 U/l' (80 mg, 0. 347 mmolK 2 — :/ a ^E- fc° y 5; 1/ (55 rag, 0. 347ramol), hy* 
(v^^y rV7t f>0 ^7^^-^(9.5 rag, O.OlmmolK 9, 9-v^^" 
/W-4, 5 — M (^7x^*7.7^/) ^r-^-Vir^ (18 mg, 0.031 mmolk 
b y ^A-t-^>=arv-K(47 mg, 0.48 mmol) <D h/l^c^(l ml) 100^28^ 

Rj&m&fc\zMx.mm*- ! 7-ji'X*mM^ ^xma±m^xm^-\. 

m/z 309 (M+H) 
teWtifm : 2. 96£r 

25 

^JSM 10 5 
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c i s-4- (^^vVur^ /) -1- (3 h^-i/V^—JiV) v^n^rif-^ 

c i s-4 — T (3-;* Y^r-yy ^=-/V) is 9 a-^iJ-:/;*//^^ h 

5 V)V (80 rag, 0.34 waoV)<D*$ J — JV (2 ml) ^tl^yXT/^ffc F (0.035 ml 
, 0. 34 mmolX *ST J -fcMW^V h V £^ (24 mg, 0. 38mmol) ^P^L^Mt?43 

^7k-egfc#Lfc^. m7kmm^y*i/$ ^xtfcgkism&istc. mm&mjzmmi, 

10 1 mg£:6fe@#:£ UT#7t 0 

ra/z 321 (M+H) 
miftifm : 2: 55# 

15 10 6 

4- ( { [c i s-4 - isT / — 4 — (3-^ h^v^^^U) v-^ n^drvvP] 

y^/P 4- ( { [c i s - 4-v-TV -4- (3-^ h *is7 ^=^;V) is?u 
T$/} s<>-y^*-h (12 0mg, 0. 3 2mmol) £r 5 

20 Otl:TMtSf$ffc^/-« (5mL) ^Tk^fb y ^ £ (0. 
4 8mL, 0. 9 5mmol) SrAP^Ts ^.KlT— Rj&^#Lfc 0 S^?S^7K> 2 
N-Ii7k^BitOltTi#ftt, ^itSrtja 9SM^^I8 1. 6 
m g £r#7c 0 

X H-NMR 5 (DMS0-d 6 ) 1. 49-1. 56 (2H, m) , 1. 85-1. 96 (2H, m) , 1. 95-2. 10 (4H, ra) , 3. 76 
25 (3H, m), 3.90(2H, m), 6.90(1H, d, J = 8.15Hz), 7.02(1H, s), 7.08(1H, d, J 
= 7. 70Hz), 7.32(1H, dd, J = 7. 89 N 8. 07Hz) , 7. 50(2H, d, J = 8. 25Hz), 7.90(1H 
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, d, J = 8. 25Hz). - - - 

mnm 107-1 

4- ( { [c i S-4-V/T/-4- (3-y h^y^—M i/^P^^>/U] 

5 T^/} ^^-/U) ^X7 5K©^ 

4-cis- (( [ci s - A-i/T J ~ 4 - (3-y Y*i/7^~;V) is? u 
^^i/sU] T^y} y^/V) (50 mg, 0.124 mmol) ?-A*fcA' 

AT 5: K(l. 5 mD^^M, 1 - t Kn ^ix^^y J* ]) TV-flsiZY. 7 mg, 0. 161 mmo 
1)> M.\\LT^^=- 17-M20 rag, 0.374 mraolh MJ ^-f-fVT % ^(0. 13 ml, 0. 966 m 

10 raol) N 1 -=cf-/u- 3 - ( 3 - i?* ^ y fcV^) #/M?>M > 5: Kttlfett(3 

1 mg, 0.161 mmol)SrJn^ia-Cl 5fl$P^if#bfc 0 ^^^t&fP^4^7K^^^ 

' h^77^f- |CJ;9»JIU aaHfb^l 5mg^ffe@^t LTffc 
15 ffiji^y o?h^77^ -/WAftffi 
m/z 364 (M+H) 
#J#B#Fb1 : 2. 32# 

^JfetfiJ 10 7-2 

20 4- ( { [c i s - 4-V-T/-4- (3-y h^fT^^-M ^^^^^1/] 

r ^ y } y TvW - n , n - v>y f/K^xr 5: k©^* 

Hlfe^l 107-U IrI^ LT^jUfr^Sr^jfc Ufc„ 

m/z 392 (M+H) 
25 ^^^FbI : 2. 42# 

mmm ios 

3- ( { [cis-4-iXTy -4- (3-y h drS^a^/k) ^ n^Sp-VA'] T 
^y} *<?M ^yfy^^yr^ 
30 y ^-A* 3 - (75 7 ^/VT^—fr) — 4 - y n n^^i/a:— h 
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4-^ap-3-7/^^^Ifi (1 g. 4. 24mmol) <Di?? n ' 
o^^yIit.(2 0mL) (0. 4mL, 4. 4 6 mm o 1 ) 

„ >^ ^#^at 5 K ( i ffi) &tox.xm.w.x«— ffiffiW Ufc„ * / — 

5 4 -KTftSSi L> mmit&yo 9 2 2. 3 m g Sr#fc 0 

^-NMR S (DMSO-de) 3. 89 (3H, s), 7. 79-7. 82 (3H, m), 8. 11 (1H, d, J=6.06Hz), 8.49 
(1H, s). 

^f-jU 3- -*lof;c— b 

*=f-)V 3- (7 5/^/^^) — 4 — ^ n n-<^i/^— b (2 0 0mg, 0 
10 . 8 0mmol) (1 OmL) I^^A^I (lOOmg) 

, W^!)A (5 0 5. lmg, 8. 0 1 mm o 1 ) £rAtJX_T 9 0°C^T 2 

15 £ft<#:a&K:fflV N fco 

^-NMR 8 (DMSO-dg) *• 3. 89 (3H, s), 7.52(2H, br), 7.73(1H, dd, J=7. 88, 7.71Hz), 
8.07(1H, d, J=7.88Hz), 8. 15 (1H, d, J=9. 17Hz), 8. 39 (1H, s). 
3- (7 5/^^^) 
tJ-jV 3— (T S> / ^sV=^— \- (14 9. 6mg) <D*$J — 

20 (7mL) ^ 2 N-Tfc^ffc P ^£ i»7kl§*& (1. 04mL, 2. 0 8 mm o 

1) SriP*., 5 0m-T3^«#bfc o j&£&*rttEE*ffiffc. *s 2N-fflfe7K 

l H-NMR6 (DMSO-de) :7.48(2H, br), 7. 70 (1H, dd, J = 7. 88, 7.89Hz), 8.03(1H, d, 
25 J=7.88Hz), 8. 12 (1H, d, J = 7. 89Hz), 8. 38 (1H, s). 
3- (t KP*^f^) ^^/l^y7 5 K 

3 - (75/ ^/Wft^v) (120mg, O. 60 mm o 1 ) ©^n 

P;**>«Si£ (5mL) l&LitotttyA' (55. 6nL, O. 63mmol) % 
^W/^7U' (lift) *Jn^TM^ftltJWv*J>;«:i«BE«*b/t. 
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mv^r f7tFD77 ismwL*-tt\7L, mmrc 3 vzismw &&&& 0 c c^*p - 

^tK, 2N-7K^b^hy #A-7k*£#u 7k«rWS^x.s -Bfe^#bfc 0 Kfem*-* 

5 l H-NMR 5 (DMSO-de) 4. 56 (2H, d, J = 5.68Hz), 5.40(1H, s), 7.31(2H, br), 7.49(2 
H, d, J = 5.13Hz), 7. 67 (1H, dd, J = 4.58, 4. 77Hz), 7.80(1H, br). 

3- (7*P^^f;u) ^yfy^*y7 5K 

3- (kKP^Wf^) ^V^/U*yr§ K (2 5mg, 0. 1 3mmo 
1) Oi?^nn^^yi!}K (4mL) fcH^ffc U (7 6. Omg, 0. 2 8mm 
10 o 1) ©S** n n * * >KHR (lmL) SrAB*. N &M\ZX— Wi8H^bfc. 

X H-NMR 6 (DMS0-d 6 ) 4. 79 (2H, s), 7. 41 (2H, br), 7. 56 (1H, dd, J=7. 71, 7. 70Hz), 7 
15 .66(1H, d, J=7.88Hz), 7. 75 (1H, d, J=7. 70Hz), 7. 89 (1H, s). 

3- ( { [cis-4-v-Ty-4— (3-y y*c*y7 x.~;v) T 

% j } y^vW ^yfyx;i/^y75 K 

c i s -4-75/— 1— (3-^ Y*r*/-7^~jV) u^*y-^JjjU7$~ b 

U;V (3 0. 8mg, 0. 13 mm ol) , N — * ^/U^/Usfr !)y (73. 5 fi 
20 L, 0. 6 7mmol) <Di?* f;>^;VA7 5: KSSiRte: 3 - (7*n^^f;l/) ^< 

\£N-*?-/U*rsU&V ^ (74 M L) ^D^L, — Bfe^#bfc„ Rj&mtt. Ml 

25 . 6mg N y. 1. 8%) 0 

m/z 400 (M+H) 
ffiaWW : 2. 49# 

30 £%0J 10 9 
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3- (7^7/1/^)— [c i s - 4 -V/V - 4 - (3 — 

4-^DP-3-^;V7 7^/^tfi (10 2. 3mg, 0. 43mmol 
) (D^PD^^yMI (3mL) tofrfb^ir !J (4 2. 4 ju L, 0. 4 8 
5 mmo 1) % v'^f/^AT^ K (ll) «rJH*.T^ffl*T?— 

JBESifeLfc. KJ^teS^nn^^trJi!*.. c i s-4-T^/- 

1- (3-^ Y^r^yyaL^;V) o^df-^^^7/^= hJJ ;V (lOOmg, 0. 
4 3 m o 1 ) <Oi?# uu^f ^MW, V?xi }£)V^]VT ?y (140. 3 m 
g, 1. 0 9 mmo 1) fctafcT 3B*M»#Ufc. R/SSfcteftlfct^vK tK n i&fn 

* * j v 'Wzf l n mmik&m* 1 5 6 . 3 m g #yt„ 

m/z 448 (M+H) 
15 i%W&fm : 3. 36# 

110 

3- (T^ -N- [c i s-4-v'T/-4- (3-^ 

20 3— (7^^M-;V) -4-^pp-N- [c i s— 4— iXT/ — 4— (3 
. — h^rv^^c^U) i^n^^^/l/] ^yX7 5 K (15 6. 3m g) <D*#/ 
—*mmm (5mD K3^T^-?A (IS. 3mg, 0. 2 9mmol) „ 
^S^AgHfc (6 5mg) ^RiT8 0^(CT5B|F B 1i# bfc D =¥^T>^E-=? 
A (3 0mg) ^^ttx.Tl^l & bfc:3^T:^e~?A (2 0mg) 

; —jut- v /wy-f % r t x 9 . atn-fb^ 4 1 . 9 m g &#fc„ 

m/z 414 (M+H) 
AH^M : 3. 21# 

30 
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mmm m-i ----- 

N- [c i s - 4-^7; -4- ^—Jls) ^P^*v'/l'] T"fe 

TV/Wbi^Ttf;^ D7^f K«rffiV>mfe0iJ 26-lt ra«©^fe"T?*jB-fb'fr 

5 m&&&^fz-o 

m/z 273 (M+H) 
m$tifm : 2. 995> 

10 HiiiM 111-2 

N— [c i s— 4— i/T S — 4— (3—^ b^ri/^ai— /l^) v-^ n^^vvl'] 

ih»j 111-u mn<D^mx*i&miK&m*&fo vtc 0 

15 m/z 335 (M+H) 

&Wmm : 3. 63# 

n»j 112 

tert-^^/l^ [c i s -4-V-T/-4- ( 3 V ^c^y^—sU) o 

20 ^3^>vl/] ^ylv-M — 

c i s-4-T^y-l- (3-7« Y^r-yy ^-=-JV) u^3f-f-^%/U?$~ }> 
y/l^(200mg, 1. 3mmo 1 ) <DT Yy t Kn77^i (1 OmL) fojtt 
i^t-yf/V (2 0 4. 2mg, 1. 4mmol) ) ©T l-7k Fo77yM 
(2mL) §r*P^, Mtt-Sjt^ Lfc 0 ^Sr^Ji©*^ ait&v'JJ;*^ 

25 ^n-v h^^^^-m-t^U &mfc&m2 5 5. 9mg£#fc 0 

'H-NMR 5 (DMSO-de) 1. 38 (9H, s) , 1. 51-1. 64 (2H, m) , 1. 89-2. 08 (6H, m) , 3. 76 (3H, 
s), 6.91(1H, dd, J =2. 57, 8.26Hz), 6.96(1H, d, J=7.71Hz), 7.05(1H, dd, 
J = 1.84, 2. 20Hz) , 7.09QH, d, J =7 .70Hz), 7.34(lH, dd, J = 7.88, 8.07Hz) 

30 mMM 113 
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N— [c i s - 4-^Ty — "4 — (3-7* V^cls? n^drv^/U] —4 ' 

c i s-4-7^-1- (3 -y h=¥->-7^— /U) n^^f-^#/Wi?= h 
(30mg, 0. 13mmol) ©^pd^« (3mL) 
5 /l/xy7M^D7^K (2 7. 3mg, 0. 14mmol) N hV^/^T 
5^ (2 0/xL, 0. 14mmo 1) ^i&fclT— Hfe^Lfco EJ&&HZ7k 

*u im.*ftMmnm?*~*Y?77 4— w^4 5. o mg 

10 «r#fc„ 

X H-NMR 6 (DMSO-de) 1. 56 (2H, m), 1. 71-1. 75 (2H, m), 1. 90-1. 93 (4H, m), 2. 37 (3H, 
s), 3. 16 (1H, bf), 3.74(3H, s), 6.87(1H, d, J = 8.07Hz), 7. 00-7. 06 (2H, m), 
7.29(1H, dd, 8.07, J=7.88Hz), 7. 39 (2H, d, J=8.25Hz), 7.71(2H, d, J = 8 
.25Hz), 7.80(1H, d, J = 7. 34Hz). 

15 

MMM 114 

tJ-tV c i s - 4 - -1- (3 -y F^r^i^/V) 

^*ti/*/l^*i'>'- h&tM f-As trans-4— ('O'V/VT ^7) - 1 
- (3— y ^ n^^^^/^^r-^V— 

20 y^vw 1- (3-y f^v^^c — ;V) - 4 — y Is? n^MMotr/ntf^f 
— b (500 mg, 1. 90 mmol) ©v?^ n P j:^ ^ (10 ml) ift^y^;I/T ^ ^(0. 
207 ml, 1, 90 mmol), b ]) Ti? h ^TkSf'fb* MJ 17 A (l. 00 g, 4.75 m 

molK mm (0.16 ml, 2. 85 mmol) &tt\Z.&U-?5fl&ffl¥m& ^1t 0 mJ&fc&t&faS. 

25 ft-*- h V !7*T?ffcjftUSiaLfc„ WRfrttEEftffiU .#6>*tfc»aE*5^9 #<7M^ 

Rf 0. 39 o n /Jvl^A : y ^ y — /U= 10:1) 

m/z 354 (M+H) 
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fiy#H£HI : 2. 53# • ~ 

Rf 0. 32 n n jfc/WA : y 9 / — /u= 10:1) 

m/z 354 (M+H) 
5 £M$B#Pfl] : 2. 65# 

mmm 115 

4- (^S?^7 5y) -1- (3-y b^is?*.— ;v) */9xx*<7#i/li/vi&a 
b V /UCD&ffc 

10 1- (3 h^v^^— /V) -4-^-=3ryi/^t3^-? B ^>'^7/^7j?^ MJ/l^ 

1- (3—7* h^^^^^/l-) - 4 P^dff b P ^/ (20 

0 mg, 0. 872 mmol) <E> y * 7 — ^(4 ml) MJ £A (8 mg, 0. 0754 m 

raol) &M%.1£&* 2 O I^Tt'N-= b n y-N-* (0. 24 ml, 1. 8 ramo 

1) *MtL, MU-C 4 RtfNJJl^ b7c D j£<£N-- I> P y-N-y ^/HJr ^ (0. 06 ml, 

15 0.46 mmol), ^Bfe?- M>. £ (3 mg, 0.0471 mmol) ^jiJU bfc„ KJE&?fcfcBftife(0. 
4 ml)SrJnxLfc^*gb/c„ #bftfc»«E^7kSrJH^.T. ^^/v^-^/Wrtttti 

20 ^-NMRS (CDC1 3 ) 1.91-2.29 (5H, m), 2.34-2.39 (1H, m), 2.51-2.74 (3H, m), 3. 
10-3.18 (1H, m), 3.83 (3H, s), 6.86-6.88 (1H, m), 7.02-7.04 (1H, m), 7. 05- 
7.08 (1H, m), 7.33 (1H, t, J = 8.0Hz). 

4- (<<>'i?/l'T$;) -1- (3-y b*i/7*~M %/?u^-7?^%;vi$~ 
bV^ 

25 1- Y*c^7^~;\s) -4-t^y^D^y*;V#= h V/U (90 

mg, 0. 369 mmol) ©^OP^y(2ml) t&Wifc* ^^^7 5 V (0. 044ml, 0. 
405 molK ^(0. 032 ml, 0. 553 mmol) , h ]) T± b ^S/TkUf-fb* b V V 

A (195 mg, 0. 922 mmol) SrJbH&MT? 2 3 ^F^M#Ufc„ b V T*fe 

7k3lHb*£JlW"MJ £-M70 mg, 0.330 mmol), ^i^/UT ^ V(0. 025 ml, 0.22 
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u n^ntc^m^^v *w7^u-7 h;/77^-tJ: «9«f»iu ^M-fb-a- 

5 m/z 335 (M+H) 
fiaWIOT : 2. 67# 

nmM ii6 

4- -1- (3 h^rv'^^=/U) □ ^3r-tf- y — A^-^ 

10 

8- (3-p< b^riX^i^/U) -l, 4-v ? ^-^f-^tfn [4, .5] x#^-8- 

3 -^p*7 = y-^(2 g, 10.69 mmol)<D^ h 7 t Kt3^7>^^(40 ml) ^1. 
59M n-^/HJ^!7^^^^^^(6.72 ml, 10. 69 ramol) &-70MX*M7L3Qft 
15 Jt^Lfc 0 fcVvCl, [4, 5] x# - 8 -^^(l. 66 g, 10. 

69 mmol)^ h^t Ko77^( 4ml) (D&m&-70X;X*1M £ N 

t4«FlS¥«#tfc g SJ»&7k7kKi£#\ BWfe^^-ettW Lfc„ W$Sii£f&fti 

20 2. 3gSri6fe»^« £ lT#fc, 

^-NMR 5 (CDC1 3 ) 1.51-1.63 (4H, m), 1.86-1.93 (4H, m), 3.72 (3H, s), 3.87 (4 
H, m), 4.88 (1H, s), 6.74-6.77 (1H, m), 6.96-7.01 (2H, m), 7.20 (1H, t, J= 
7.9Hz). 

4-fc Kndf-v--4- (3-^ h^-fy^^M xi^^y is 
25 8- (3-^ y*t*/-7^-;V) -1, 4-^^f-^.t°n [4, 5] x#>--8 
— 1 — 71^0-^^(600 mg.2. 26 mmol)(C % tK(2. 5ml) s ^^(10 ml) SrflU*.* ^i&-e30 

30 te£-4&440nig&afiHfc£ LT#fc„ 
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'H-NMR 8 (CDC1 3 ) 1.77 (lit, s) ,- 2. 15-2. 21 (2H, m), 2.26-2.39 (4H, m), 2.88-2. ' 
96 (2H, m), 3.83 (3H, s), 6.83-6.86 (1H, ra), 7.06-7.10 (2H, ra), 7.31 (1H, 
t, J = 7.9 Hz). 

4- K^7^y) -1- (3-^ h^>7x=;u) V^n^MfV — jv 

5 mum 1 1 5 1 mm- vxmmit^^m \^ft 0 

m/z 312 (M+H) 
fitf*B*m : 2. 07# 

10 117 

t e r t -Zf^JV 4- {[c i s -4-v'T/-4- (3~7< h ^rf 7 ^~/P) 

c i S-4-T5/-1- (3 is? u^^-^-ly^i ;v^=. b 

y/l^ (1.00 g, 4.34 mmol) 3o«fcTJ*l — t e r t — "f Y^rZ/^ 4 - \£<< 
15 U Ky (952 mg, 4.78 mmol) <D 1 , 2 u ^ (20 ml) ^IcMTf 

V T-fe h ^vTkf^fclS 5 h y ^ A (1. 38 g, 6. 51 mmol) SrAP^./t«— 

20 /^fjO^lcJ: vjiibtil^l. 34 g&6£,*NI£ LT#fc 0 

m/z 414. 3 (M+H) 
flMWW : 2.69 # 

25 HJfctfiJ 118 

cis-1- (3-;* hdriX^^^/l^) -4- (fcV<!) v>>-- 4 — f ^ J ) V 

t e r t-^^/W 4- {[c i s— 4-^T/— 4- (3-p< I> 3^:7 
) ^P-^vvl/jT^/} fc'^y Vy- 1 -tf/Utf^S/U— h (1.00 g, 2.42 mm 
30 ol) Sr4N*ftIft/l, (10 ml) * *fc«a!ftT— Hfef&# 
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m/z 314. 3 (M+H) 

5 &&mm : 1. 80 ft 

mw\ 119 

c i s-1- (3-t< y*^-7 - 4 -[ (1 -^^-^t°^<!J v?^-4 — f 

10 c i s-1- (3-^ h^ri/7x=/l/) -4- (t°^!Ji?y-4-^^75y) 
*y# u^3r-y-^%/U7$~ hl)/^ IlMM^. (50 mg, 0. 129 mmol) ioXU^M^V 

(89.1 mg, 0.645 mmol) <DN, N-v?^fMM7; K (DMF, 1. 0 ml) *g 
tHifiTa^-K^V (0.010 ml, 0.168 mmol) SrAnx.7c^50°C*T?^-lfiU5^ 

fb^i7.8 mg&m&mvtyok lt#tc 0 

m/z 328.6 (M+H) 
20 fl^B^ : 1. 38 ft 

mmm 120 

c i s-4-C (1— <^i?/U¥-<y v?>--4— (M 7^]-l - (3-> 

25 ci s-1- (3-y< h=3rv'7cE.^/^) -4- (fc^ys^— 4 — f/V'X^/) 
iX^ n^^r-^^/l^/}?— Ml/U Z^fflftttt (50 mg, 0. 129 mmol) *5 «fc tfi^gW; !J 

(89.1 mg, 0.645 mmol) <£>N, N-^f;V^VA7$'K (DMF, 1.0 ml) !H 
^^Tk^T^^^^n^-r K (0.020 ml, 0.168 mmol) ^nx.7c#M*T'# 

30 aii^^^7Kxi[ii^b7t 0 mjmM-ry^sVMzk vnm, zi&vtKD 
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^30.6 vi&ym&'mfeh vxmco 

m/z 404.5 (M+H) 
5 fcft£?m : 2. 71 ft 

MMM 12 1 

c i s-1- (3—^ V^xs? -4- {[l- $ ^?*)\<ifr~>V) 

10 cis-1- (3-^ V^clsy^-M -4- — (JVT^S) 
p^f-i?-^ MJ/I/ ~mm& (50 mg, 0. 129 mmol) b V x-f 

JVT 5; 1/ (0.090 ml, 0.645 mmol) (DiSftiu*?^ (1.0 ml) ^^CtK^T^ ^ 
n K (0.013 ml, 0.172 mmol) ^Px.7c:^^a*-e#mU— Bfe 

15 *T*imi5fcfrUfe 0 M7k^^^v-!>A^j;t)^;^ ^>aibrtO^>. ^tBET^ 

m/z 392.2 (M+H) 
fl^B#Ha : 2. 34 # 

20 

I^WJ 12 2 

cis-1- (3 h^V^^^/V) -4- ( { 1 -[ (4-^^^^^^) 

25 c i s-1- (3-* b*ciy7^~M -4- (fc°-< U i?^- 4 — f/l-T?/) 
i/^ n^drf->-^/^= h y A? —MBM. (50 mg, 0. 129 mmol) *3 J:t>* MJ =^f- 
^7$V (0.090 ml, 0.645 mmol) O^nn^y (1.0 ml) ^^^JcJ^TTp- 
h;l/xy^/l/7iN=/^P7^K (32.0 mg, 0. 168 mmol) ^P;t7c^ffi.£ 

30 W£^&L*®<b<£^68.0 mg&fc&W^ LT#rb 0 
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m/z 454.4 (M+H) 

vmmm 2. 67 # 
5 mmm 123 

c i s-4-[ (l-T-fe^/H^^y ^^-4— 75y]- 1 - (3-p< h=¥ 

c i s-1- (3-p« h^^ai^W -4- — (/UT^S) 
is? n^^f-^#,i^- MJ/l^ - M$kM. (50 mg, 0. 129 mmol) &£XJ Y V 
10 >VT%^S (0.090 ml, 0.645 mmol) <D*J?vm*#^ (1.0 ml) ^?g^7R^TTir 
WP?^ K (0.012 ml, 0.168 mmol) «ran*.fc:fcMJ;-C#i&L— Mitt Ufc 

15 mmmfafwh ^77^vt^ 

m/z 356.2 (M+H) 
ftttttffl : 2. 69 # 

^JS^iJ 12 4 

20 cis-1- (3-^ bdri/^^^7^) -4-[ (l-fc°]) 5 2 ->f AO T 

c i s-1- (3-^ h^v^^A-) -4- (fc!Wy 4— T/WT^y) 
is? u^^-V-^Jj/UtSz^ hV/^ ZUSSMfi (50 mg, 0. 129 mmol) *3 J: tfiKifc& U 
17 A (89.1 mg, 0.645 mmol) ON, N- f/^MT 5: K (DMF, 1.0 ml) M 
25 St^tlT 2-^DPt°H (19. 2 mg, 0. 168 mmol) &MX-fc1$.50 o C&T* 

30 ra/z 392.2 (M+H) 
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fiMWW : 2.38 # - " - 
HJfe^iJ 12 5-1 

c i s-4- (T^y^^/W (3-^ Y*f*/y^—M 

5 n^fyr^yo^ 

7k*fb!7 ^^AT^5:ni>A(456 mg, 12.15)(^)Tf7tKn77y (50 ral)^ 
c i s-4- Ky^T^;) -1- (3-t< b^i^^-z^) S^n^ 
3^->;*7/WX^ MJ/U (1.3 g, 4.05 mmol) ©r h 7 t Fn7 7^(10 ml) 
SPX, »51^T3^m#bfc 0 SJtS»»C, 7k(0.46ra) s 1 N*BMk^ b y * AtK 
10 «S8t(0.46 ml) N tK(1.4 ml)©NR|CjP^.fc«, IILtSiL, Ml^lfel. 36g£r 
&S£?fe#^t LT#fc 0 

m/z 325 (M+H) 

$m*m : 2. 00# 

15 12 5-2 

c i s-4- (7^^f;U) -N- (fc*7^^/W-4->r/^ -4- (3— 

HJSM 125-lfc PffigtC UT^Jg'fb^^^ Lfco 

20 ra/z 401 (M+H) 

flMWW : 2. 76# 

HJg^lI 12 6 

c i s -N-^^v^- 4 - (3-^ f^v^rc—A') -4- (fcV<y S»— l-'f 

25 /l^^vl") ^o^fyT^©^ 

c i s-4- (T^/y ^VU) -N-^^/U- 4 - (3- ^ h *i/7 ^ is 
2 n^^f-^T^ ^(50 mg, 0. 156 mmoD^v^ f;V^7.5 K(l ml)$8s$0cl£ % 1 
, 5-^7*n ^-^^V (0.021 ml, 0.156 mmol), y 17-M64 rag, 0.468 mmol) 

&tox.50m-?7mmMWl>tc o WW**}) !7M64 mg, 0.468 mmol) <^ji*P Lfeo 

30 ^/&$?&7M£&#\ ^^^SrAnx-TttmLfc. ^il&^^7kTi5fc#Lfc 
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\\&m 1 7 m g Sr^fett^4fe £ LT#fc 0 

5 m/z 393 (M+H) 
m*#m : 2. 15# 

mMm 127 

c i s— N- {.Wzc~)V— 4 — T Wf-M — 4 — [ (iW^y) ^^VW-] — 
10 4- (3->< f^v^^^/P) i/^n^^f-^T^^^-^^ 

c i s -4 - -N- /U-4 — ifrtJ-JV) -4— (3 

h^v^^^/l^) S^n^r-t^XS:^ (50 mg, 0.125 mraol) fc'i^* 
U !>iv (51.8 mg, 0.375 mmol) <7)N, N — SM^vMvl'.kT' $ K (DMF, 1.0 ml) 
»tlT3-K^^^ (0.025 ml, 0.275 mmol) &fln*.fc&50'C3:-C#iH.L5 

^avh^7^^±9 MTSI LT*Mfb^5. 60 mg£&Sfej@#: £ UT#fc 0 

20 m/z 429.4 (M+H) 
ffiaWM : 2. 55 # 

mMM 12 8 

^^v 5 /^ {[c i s - 4 -[ (If — <;V) 7^/]-l - 
25 -y? x-—)V) -y^xi^^rl/?V\^^M T% y(D-&$L 

c i s - 4 - (7^7^ ^VU) -N- (tf^^— - 4 - (3 

h=3^>7ai=./U) ^P^fyT^ (50 mg, 0.125 mmol) SSjlVISR* 
U !7i» (86.4 mg, 0.625 mmol) <£>N, N-^fMM7 5 K (DMF, 1.0 ml) 
mmmK^T^<>^Zf^^^ K (O.OI5 ml,. 0.125 mmol) Sr^fcfcflUSiHJ-T? 
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5 m/z 491. 3 (M+H) 

: 2. 67 # 

12 9 

N- {[c i s -4 -[ {\fy^=^7V-A— Y/i^^vv) 7^y]-i- (3-^ b 

c i s-4- (T^/^fv^) -N- (tf7at=/W- 4 { JV*<f-/V) - 4 - (3 

t^S^a^A-) */? n^drf-VT^ ^ (50 mg, 0.125 mmol) & £ t)< MJ ;n 
"FAsT % V (0.088 ml, 0. 625 mmol) ©5?^ P n t< * V (1.0 ml) MWi^yk^T^ 
?l/X/U7Ss^/V? u?^ K (0.012 ml, 0.138 mmol) Sr7jnx.fc^^M*T#M L— 

£r@5fe bfc„ v- !) ^7 ^/l^ wyjf?74—K&y) mm ^Xmm4k<etV056. 6 mgS: 

20 m/z 479. 3 (M+H) 
fiM$H#IBI : 2. 88 # 

mmm 130 

N- {[c i s -4-[ (yfzr^-jv-A-s f/U^^-M 7^/]-l- (3-^ h 
25 ^i/7ai=i/k) n^^i^vkM^/W - 4 ^vW<Vi£ i/^/l^^T 5 K<£> 

c i s-4- (7^^f;>) -N- (lf7^=yU-4-^7U^^) - 4 - (3 
Y^Z7^^>V) ->^u^^-t^TK^ (50 mg, 0.125 mmol) &£T$h})=c- 
f^T^y (0.088 ml, 0.625 mmol) <Di??ua*#ls (1.0 ml) M^zk^Tp- 
30 hy^^'^/^^yU^n^'l' K (26.3 mg, 0.138 mmol) ^%W^tz.^k^M.^X^m. 
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esr7KT?iieift#bfe. m*im&'^y*->tJ*fc&y&.}&, 5isufc©*> N set 

ra/z 555.2 (M+H) 
««P«FW : 3. 19 ft 

mmm i 3 i 

10 N— {[c i s-4-[ (\?7~~/l'-4 — 75/]-l - (3-p< > 

c i s - 4 - (T^/^fvl') -N- {\fyzc~?V— 4— f/W^^/W) - 4 - (3 
f=3rv-7^=^) n^M^i/T^ >- (50 mg, 0.125 mraol) & <fc TJ* f!J ^ 
f^T^y (0.088 ml, 0.625 mmol) (Di?f w * # > (1.0 ml) WMi^^TT 
15 tWP?^ K (0.010 ml, 0.138 mmol) ^BtfctSl&$ "e#fi t-Sftf # L 

t Uttfc. 
m/z 443.4 (M+H) 

&nmm : 2. 86 # 

HJ(g0!l 13 2 

25 N- {[c i s-4-[ a^—tV- 4-4 JV*?-JV) T5/]-l- (3-^ b 

c i s-4- (7^;^f^) -N- (tf^^^/U- 4 — f/l^^vW) - 4 - (3 
h^i/7s-;U) ^p^W^ (50 rag, 0. 125 mmol) &£XFh})^ 
(0.088 ml, 0.625 mraol) ©^PO^y (1.0 ml) ^^tK?^T^ 
30 ^7^0 7^ K (0.016 ml, 0.138 mmol) £rAn*.7Tt&^tfi*-C#M&L— lft!f^ 
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ra/z 505.3 (M+H) 
^NfPbI : 3. 11 ft 

13 3 

10 c i s [ {}£7=c~;V-4-' fjUpi^M 7^/] -1- (3 
y*r*/y^~;v) */# u^^^^j jv^^t % 

cis-4- [ A* *9-M T^yl -1- Y*r*/-7 *^~>V 

t^/V 1— (3—^ h^v'^oi— /l') — 4 — ^-^y n^drf-i/^/U/J^drv' 
15 1/— K100 mg, 0.381 mraol) 9 7 — /K2. 0ml)$M&C N O'CKl^T'O^ t K 
y ^(72.0 til, 0.419 mmolK ^^(44.0 pi, 0.762 mmolK v'T/ TR^fti 

!>A(29.0 mg, 0. 457 .mraol) 3 B.|B!fl#bfe. tSfP^t 

#,@^<b LT#fc„ 

^-NMR 5 (CDC1 3 ) 1.28 (2H, m), 1.52 (2H, m), 2.04 (2H, m), 2.44 (1H, dddd, J 
= 11.0, 11.0, 4.0, 4.0 Hz), 2.57 (2H, m), 3.64 (3H, s), 3.76 (3H, s), 6.7 
4 (1H, dd, J = 8.3, 2.6 Hz), 6.87 (1H, m), 6.91 (1H, m), 7.16-7.39 (11H, ra 
25 ). 

* cis-4-[(tert-7*l« ^sUAsiR—M T $ / ] -1- ( 3 - 

t^f-fV c i s-4- [ (S^a^/U^/lO 757] -1- (3-p< Y^-^y 
i-A-) 9/9 v^^-y-ls-ti/Viglri/U— V (1. 20 g, 2. 79 mraol) (D* 9 J — /W24 m 
30 1). fh7tKn77^(12 ml)i!fc mM.K&^X10%-;<7 WJ»l%m (240 
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mg) , i?-t e r t -"f&VjJ b (963 jx 1, 4.19 mmol) $rfln;t. ?K^# 
ffl^T(0.3 MPa)3^m#brc„ ir^h^iiU UJ£T&i&*&3s Lfc r*b£r 
v^y^^^n^ h>/7^>f-^<t O^UT^M^tJO. 9 8 7 g&fifeHft 
£ LT#fc 0 

5 cis-4-[(ter t -7° b*^% - 1- (3-^ b*is 

* c i s - 4 - [ ( t e r t —"f b ^v^/U^/lO T 5 7 ] - 1 - (3 

— ^ h^fV7 P^^1^#/W£=¥v'l'^- h (800 mg, 2.20 ramoDOv 5 
;*^VW*/U*=¥v'K(8.0 mDSSfcfc:. M^:i^T6N-7»rb#y ^AtK^(55 
10 0 m1, 3.30mraol)?rITU 50gTR. 5B#F*m# Lfc M?:ifitftL, 

4 3 9mgl:e6B^ UT#7cio 

^-NMR 5 (DMSO-de) 1.31 (2H, m), 1.3 (9H, s), 1.53 (2H, m), 1.75 (2H, m), 2. 
15 39 (2H, m), 3.25 (1H, m), 3.72 (3H, s), 6.76 (1H, s), 6.79(1H, dd, J = 8. 1, 
2.4 Hz), 6.8 (1H, m), 6.95 (1H, d, J = 8. 1Hz) , 7.23 (1H, dd, J = 8. 1, 8.1 
•Hz), 12.44 (1H, brs. ). 

t e r t JV [ c i s - 4 - [ (<Oi?/\<>T ^ J ) XA'ti—A'l - 4 - ( 3 - 

20 c i s-4- C (t e r t-yf^/^/>) T=- /] -1- (3-* b* 
-yy^^/U) is? a^^i^^^7y^>-^(80 mg, 0.228 mmol)(£> bfr^^fgWUZ* 
IV? n =74 K (0.049 ml, 0.457mmol) > v 5 ^ ^/^/^T 5: K(0. 001 ml) 

^nx.^T*3Bt^#bfc 0 fcfom&mm^ b^^x^m\^ti 0 nbfitcm 

v?:? t3P^^y(2ral), bV au*f-;VT % 1/ (0. 095 ml, 0. 684 mmol) „ 
25 T%is (0. 025 ml, 0. 228 mmol) bf^ e ^jM&i&fPT ^ 

o 

30 nvb^77^ 
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m/z 439 (M+H) 
&Wmm : 3. 72# 

c i s-4-7^-N-^/l'-l- (3— p« Y iX^n^^lJ- 
V^yu^^v-T^ K) 

5 t e r t-Zff-tV [c i s-4- C (^y^7 5/) UAo$—A>1 -4- (3 
— * Y*c*s7 ^—fr) ^2 n^^v'/V] # — b (72 mg, 0. 164 mmol)<£>l,4- 

m/z 339 (M+H) 
&Wmm : 2. 46# 

c i [ =c~=-;\s- 4 -4 /Is* f-/^) 7?/] —1- (3 

15 h^yy =c=-jV) ^X^n^driJ-^^/^^v-T 5 K 

c i s -4— (^O-v^XT^ /) -1- (3-^ b^riX73i=>l^) iy^n^^i^ 

h y 105) tmmK \^xm.Mi\&m*&i& ufc 0 

m/z 505 (M+H) 

20 m$tifm : 3. 11# 

HJSfliJ 13 4 

c i s-4- (^^^T^y) -1- (3-^ i/?u^*c-y-y 

25 c i s-4- (^^v^T^/) -1- (3-;* b ^iX^ ^-/X) v^n-^f- 
^jjjV7$~ hJJ/l/ (50 mg, 0. 156 mraol) v 5 ^ ^/^/UtJn^^ F (DMSO, 1.0 m 
D^^ja6N7K^b^-hy 17AtK^ (0.5 ml) $rADx7i^l00 o C-e20Bt^ 

ttfflu w^Jf^fp^T^^^'ATKT'iiEisfc^-Lfco mTmmrr-y^i'VJ* 
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m/z 339.2 (M+H) 
&Wmm : 2. 34 ft 

5 

mrnm 135 

trans — 1— (3-^fWs=^) - 4 - bf^^S^V— 1 

trans-l— (3 — * b*ri/7^~ J>V) — 4 — v^- 1 — i As 9 s9 a 

10 ^^iJ-iOfr/Wj?— h U /l" (70 rag, 0. 188 ramol) ©^^f/^*arf/f K (DMSO, 
1.4 nd)«8ftfcS»6N*BMb-J- h !> *-Mc*jfc (0. 7 ml) Sr^X.7c^l00 o CT9B# 
BOR^Ufc. t e r t-y^/U ^#/M?drv'W— h (98.3 rag, 0.564 ra 

mol) SrMTJ0x./t«— Ufe»^Lfc. ttJRJifcfliT^^^A^SrJpiLTRJtS^ 
T ^xf/K-ttffib, W^ilSrtafP^T^^^ATKT'llHj^b 

btbfciS^«r4Nififife/ 1 , 4-^^ih^^ (10 ml) ^fl?£i*:fc^ffi.T 

*bl5. 9 mg&m&T^/^TXt LT#7c 0 

20 m/z 318.5 (M+H) 
fiMWIH : 0. 29 # 

^*fe0U 13 6 

c i s-4- [ (t*7^=/U-4— T/l^^^/W) 75 /] -1- (3-/* 
25 5 

c i s-4- [ (\?7^~/l'-4-<{/U*?-;U) T^y] -1- (3-y b*is7 
is? n^^f h y /k(l00 mg, 0. 252) <D*J * f-jU^jU^^-iy K( 
1.3 ml)tS?0[|J:6N-7Ki6^y #-M<»?S(0.6 mDfcAll*., 100^T*20B#^it#L7c 



WO 2005/037269 PCT/JP2004/015773 

17 3 

ra/z 415 (M+H) 
5 &ft1%m : 2. 78# 

HJS^il 13 7 

7J/l'*~-tt%Rl&m7'A~-zf (Libra Tube: ^ ^< y zf$t%WfM) 1-7" h 9 fc 
KP7 7^(2ml)«:JP^ ftV^Tfc i s-4-T^y-l- (3-* 
10 ) v^^y-^jJ/Vig.— MJ 7^(55. 3 mg, 0. 24^01)^ ^MT/I-'X t K(#0. 2mmo 
DSrJD^ &K:*e^n#— 9* (MP) -MJ7tb^nA^K7 

K«fflg(#2.02mmol/gr: 0. 5mmol N 250mg) &Mx., ^i@."C86^^-— If 

3j*y^^-V^-r/U7*t K (PS-CHO) WflB(#0.2mm 
15 ol) £ „ f h7tKB7?y(l. 5ml) SriiflP LTtfiT^^- tf^ A-fi# bfc c 6 

T*fc°- K^y* (speed vac) ^iLT, (mmW ©m^c^«r 

fcT-h^y^ (speed vac) <6H U ISM (b^/l/^a^) & 

aao-^^PTK— 7^-7J-^- h (MP-carbonate) ffiffi&ttlX.Xmb 5 bfc c 
2l*Wft 7 ^ /l'* — "C^i® U HPLCT'fcfi|g##f FV* y ? (speed vac) 

25 f6 % |fe@bT^l^b9 0^#JS:#fCo 

±f&<DmmM.%, *fcfi^*/— ^"T??5i£i&U g^J£<Dii£iSI£# 

h (MP-carbonate) ^flgSriD^T^i: 5 Ufc„ 2B*IHIftU:7 — U HPL 

30 C*T?*fi&##r&;* 5/ * (speed vac) t?*Rg % f£@ LTt l^fe9 tf>>fb-g^& 
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MS detector Perkin-Elmer Sciex API 150EX Mass spectrometer (40eV) , 
5 HPLC Shimadzu LC 8A, 

Column Shiseido CAPCELL PAK C18 (4.6mm X 50mra), 

Gradient condition ; A : 0. 35%TFA/CH3CN, B : 0. 05%TFA/H20, 

0. 0-0. 5min A 10% B 90% 

0. 5-4. 2min Linear gradient from A 10% B90% to A 99% B 1% 
10 4. 2-6. 3min A 99% B 1%. 
UV 220nmjo<tTJ ? 254nm o 
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OCH 3 



No. 



a20 



H . 
R^HN 



m/z (M+1) 



(min) 



137-2 




137-3 



137-4 



137-5 



137-7 



Y 
o 



137-6 H 3C N 

CH 3 

6 



137-8 



137-9 



137-10 





o 



409.5 
346.5 

339.2 
355.2 



364.1 



371.5 



371.5 



3.92 



3.34 



3.44 



3.57 



378.5 3.20 



3.09 



413.5 3.88 



3.63 



3.69 



365.3 3.42 



B 



A 
A 
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m2 



H 

R^HN 




OCH, 



No. 



>20 



m/z(M+1) fi ^ ) M 



137-11 



137-12 



137-13 



137-14 



137-15 



137-17 



137-18 



137-19 



137-20 




H 3 CS 




CH 2 



/-O 



F 3 CO 



397.5 



367.3 



389.4 



363.3 



391.6 



414.6 



377.3 



388.5 



365.3 



405.4 



3.90 



3.59 



3.69 



3.82 



3.34 



3.34 



3.67 



3.74 



3.44 



3.76 



B 
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^3 



H 




OCH 3 



R 20 HN 



No. 



3 20 



m/z (M+1) 



(min) 



137-21 



137-22 



or 



H 



H 3 C' S t, 



XX 

OCH 3 

xX 

H 3 CO'^^OCH 3 
CH 3 

13? - 25 jic 

H 3 C-^^CH 3 



137-23 



137-24 



137-26 



137-27 H 3 < 



H,C 



137-28 



137-29 O 



XT 



363.6 3.47 



492.2 3.61 



399.5 3.24 



411.8 3.74 



364.5 3.76 



401.4 3.61 



392.5 3.01 



427.2 3.95 



B 



B 



B 



B 



B 



365.3 3.59 A 
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§5 - -■" 



OCH 3 




R^HN , 



no. R 2o mte(M*D mmm 

137-37 H 3 C ? 409.6 3.92 A 

cir 

137-38 f 377.6 3.99 A 



CH 3 



XT 




N 



379.3 3.72 A 



448.5 3.72 A 



377.6 3.95 A 



488.3 4.28 A 



137-43 4jH 325 5 276 A 

"CH3 
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g|6 



No. 



H 



R^HN 




OCH 3 



3 20 



m/z (M+1) 



(min) 



137-44 



137-45 



137-46 



137-47 



137-48 

137-49 

137-50 
137-51 

137-52 




H 




CI 



CH 3 
HN- 



HN^ 
H 




387.4 3.07 



325.5 2.76 



436.4 3.86 



450.2 3.74 



420.5 3.86 



373.4 3.59 



311.2 
311.2 



2.73 
3.03 



360.3 3.55 



HN 
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H 

R^HN 




OCH 3 



No. 



,20 



m/z (M+1) 



(min) 



mm 



137-53 



137-54 



137-56 



CH 3 




137-55 (j~^J^ 
CH 3 




CH 3 



489.7 3.82 



391.3 3.78 



409.5 3.78 



415.4 3.57 



B 



137-57 f\-6 



361.7 3.59 



137-58 



137-59 



137-60 



137-61 



137-62 




H S C 




374.5 3.67 



311.2 3.26 



372.6 3.05 



322.4 2.84 



322.4 3.13 
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18 2 



H 




OCHg 



R 20 HN 



No. 



,20 



m/z (M+1) 



(min) 



137-63 



137-64 



137-65 



137-66 



137-67 



137-68 



137-69 




or 



~OH 



H 3 C 



CH 3 



H3 H 3 C CH3 



137-70 



137-71 




H 3 C 



327.5 3.36 



311.2 3.26 



431.4 3.26 



B 



423.3 4.09 



381.5 3.24 



401.1 3.34 



449.6 4.24 



372.3 4.24 



372.9 3.28 



B 



H,C 
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*9 



H . 
R^HN 




OCH 3 



No. 



R 20 



m/z (M+1) 



(min) 



mum 



137-72 



137-73 



137-74 



137-75 



137-76 



137-77 



H 3 C>N 
HaC^cHa 



e 



393.6 3.86 



460.5 4.26 



387.7 3.07 



H 3 C 




401.7 



H 3 C 



137-78 HO^/^ 

CH : 



or 



137-79 



137-80 



O 



4.24 



418.59 3.01 



407.6 3.49 



394.4 3.17 



363.3 3.44 



388.5 3.34 



5 
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i ldl g^&iiiyttg 

5 ^ail^Ufco 6^1^- M£$B1&£:7. 5x10 s cells / well OMET'ffi;t&A/fc (J£ 

10 Pyr-f^ (Immunoblotting) Ss^TLDL-R ^y/^fi^Wftto #bttfc 
^jH&IE 1 t-^i~o 

fcTLDL^W#*^^ir*&4&ttJLfc 0 ^iS^I 1 - 4 ©<fb£-«jW:l*3 .fctflO /i 
15 LfCc 

l.l'-dioctadecyl-S.S.S'jS'-tetrametylndocarbocyanine perchlorate (DiI)^I^LDL (Dil- 

ldl) it. &(D£5Kmm\s1to BP*^ Dii Wyifhnv'xyfc #@) Srt fL 

20 dl (^5: = ^±, ^m-a-Lx, 3rtx*mmi%m.\^it 0 ttmm (d=i.i82) 
&ffiMi,mmvrc^ m&fo&tmfe 02 k rpm, 14 mm ^^^^^1155.20 

LDLg^ft: 5 ftMB x DiI-LDL<£>HepG2j»^tf)5i «9 T&fr&telfeffifcMlfo L 

mm Lfc 0 HepG2*fflnasr96^7 p mc* t\ 10% * s/iftjijfiLjfras it>m^f* 

•£tf^Ow< 5/ 3 gfcg-f — ^/l^/F-12^ (DMEM/F-12) ftftfj+Tf 2-3 B ^37°c^>co 2 -r >- 

Itffi • ^L^S^^rDMEM/F-12i§flB«:^P U 37°C-C19B3TO&a brc„ Dil-LDL^r^ 
30 #PL-T, $P 5 ^5^37 t C<^C0 2 -r^^^^— ^-T^Lfc 0 ##m#J&DiI-LDL 
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m^<Dm^^t.titcmi-u)LA^tftmt LTM^Lf^ *ow<<y=i 

5 y ^^^^t-St^L, IN Tk^t^-by #A^&^;toLTiiaj&£^£ 
a> h p— /i^&ioo% £ LTlHi L7c 0 

S10 



1-4 


(10 n M) 


134 


6-3 


(10/zM) 


127 


7-3 


(3//M) 


125 


12 


(lOjttM) 


i34 


20 


(10 mM) 


123 


43-2 


(10 fiM) 


116 


44 


(3/iM) 


135 


49-f 


(lO^uM) 


135 


55-1 


(ImM) 


141 


58-1 


(10 ^M) 


152 


82 


(IOjuM) 


125 


85 


(IOjuM) 


149 


89 


(10 juM) 


195 


94 


(10/zM) 


136 


105 


(10 fiM) 


139 
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fcg|igi-51&&&> 09;iff. flgjfiL^, — iiteJMElfiu m>bfc, frffitt&s 



WO 2005/037269 



PCT/JP2004/015773 



18 7 



1. 5£ (1) : 




5 m, n, Wplii4UT0~4«^f o fcfcU 3^m+n^8 

X^mH^*fc(«: C-R 1 5 "C«Stb5*«r*i- 0 
#J£S, fEfcftit : -NR 1 9 R 2 0 (R 1 9 *5«fctJ?R 2 0 fciSVMate LT, tK 

— nr 2 1 — (r 2 1 tz&mm*. «*t>u<r±«f«^fi»T^^a£ 

A-g s g& t> L < f*&&g$fetf) T 7 A^A-g s * fc ftft t> L < f±*lSfi»©^ n T 

g&t>L<f*4&g&<z>^#i^ «iat>L<f±ii«»©T7^^^ 

t> L < ttang*©^ o T y — A'T/l^A'S) Sr*i-j6^ * 7b « R 1 9 *3 J: r>*R 2 
20 2 - (R 2 2 f±7K*J®^^ gm&L<f»g&<£{»7Vl'3v^ g^^U<fi^l 
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b< f«em^T^^^Ss g&t> b< nTVW^/i^ g& 

t>b<f*&B&©^«#igs -C (=0) R 8 (R 8 fis fi^tKfi 

T/i^r^/i^ fit L < liif t®^^ d 7;i/^S, £fctegmt> b< te&lg 

• R 1 teTkUt®-^ g&t> b< te&SgmOTVi^/i^ g&*> b< fiilfeOT^ 
g&1>b<te&&@3&©7Vi^-/i^ g&t>b<te^ff£&©^n7Vi' 

io ^;n N -nr 2 3 - (r 2 3 n*mw^, m& i b^<&tem&<Di&®iT/u*c/um 

AS. gi&fc b < f«g*&©T =7)V^)V^ £fcteg&t> b < te^Sgm©^^ n T 
y— ;i/7^^r;H^tto ) =!rl#L * 7U«fff J©-?- lfiSr^tf. ^Sr#^-T5^ 

15 S#5#l£bWTt>J:V^ , it1>t<ftil^f^ *fcf£5£:-C (= 
O) R 1 4 (R 1 4 tts fitt<iiiIt©7;^S, gmt>b<«:Mgi&© 

o 

20 R 2 > R 3 n R 4 x R 5 > R e > fci«fcT>*R 7 

> t^tt<(tiii©7^^s, i^tKiiiii©//^^^ g&t> 

b < ttiIi©T/^^i/j;/^=;H, gmt> b < (itf^77/^^ fi 

&t> b < f»g&©^7- nr!) —atvi^aSs b < »iiH©r7^/v 

R 2 £R 3 , R 4 £R 5 > *5«fctfR 6 £: R 7 featfft 5 1 o^feW: 

R 2 i: R 4 tf—m\zt£oX7si'*cU>>ZmirZki>X*% ; 
30 R 2 % R 3 s R 4 *3J:tJ?r 5 ©5*>©V>-m^2odS||^i-5^1g^±^fcS^ 
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5 t)t< «^em^^#^s, Bmt> b < ttii^©«7^3 >'*/^^/n, 
Bmt> b< [±if^©*/w^^f/n, Bmt> u< ttitii©^v^t^v'*;v 

< ttii^©^7 n T P -/l/^^rVS, B&% b < teMB^i&i&T/l^ =3r i/g, 

io fim^b b < te&SB&^lsmT/t'* y /M-^Ss B&t> b < teMB^o^r/i' 

*/is?-*m, «&t> b < fitiBi^^isaT/^^r/^^^^ bh> b < nm 

v-s> *fcf*emt> b< fiMB^<^«T^3=3rv'^^#^^T ^ y m&m-tJ)\ 

&tcitt: -NR 9 R 1 0 (R 9 teXtfR 1 0 teSV^te bT, tK^0^> B*& 
15 t>b< te$S«m^l»T/I'3Vt'K. lit) b < ttiit©^^ o T^^r^I, 

emi>b<{«»&<z>7^i^ smt>b< iii»77/^/n^ ^fc^sm 

t) U < (iif t^^f p 7 y -;v7^^/H?rSt^\ £?cteR 9 SsitfR 1 0 ^ 

20 (r 1 1 nfcmm* > B*&t> b < ^Bm^ismr/u^/^^ Bm^ b < ttMgm 
-to) trim* &tci*.mmm*im*'5A;x~h£\<\ n*mj&^%mmm : ?-m*$ 

30 3 . 5t (1' ) : 
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